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yjijl fjLull ^Uai 
^LluaJl fyiuU 4jUJ! ijj^tl 
ilyj]| ijljkJ) ^QaJ AjtLLa]! 4j_$J&) (jjjIxJJ ^IjJJI rj ■•)! 



. AaJUJI j Aukjjl jj^jll CjU,LLi 

; 4-?cLJa]| r J 3AJJ y) ^LiU, 

. l^jLal.'1'i'iijl iliVW^J ''Ij^H ^jjiji! Cjlij ^uikll uiijll J' — U 
4^1^4*15^1 *~>t -^ ^U ^Jc- AjilaJI AjjajJall '" l1 -. -jl Cil viaa 

i 4x.LiJl 4x.lL^. ^ L$jUli3kjJ Cj^Lwj j j^l CiLSj* ^ J ^ -ll djUjjjJI P-I^ji j^>I 

, jtk**i'l(l <e-LLj Jl^a (ji ijj! "I laoutj Sjiljdjjjill '"J -• Sljll ^aI 



: J jVl u4J 



jOiii v lji 



JJlil! ljUI 



itfSD djUi ^tjy jLcU-Ji Ajjiiiii ^jii*!! (^.ijjji gfui 

• >,l-,"1t CiULi 



: 'jV*^ >ii ,ji i .^'...ji -till ji^Ji 

, Alii ^ .^*i.. J i jJill 1 _jJajiJlj ilill ajLJI -1 

, AjLuAinj <C-I^jlj (j^JjSlI -1" 

^Ljll j^a ^.Winij jjll jjjll j»W-»Jj oLJi* -f 



4_Jj*-oj t$3 J ijlj * jfr UJaS) jlj—all diL-oLi. *aL_s t_jX-U1 4_3jjua jl 
(JjU S a j 7- H (j_A I jij ULilil ^jJ-wi-all SfrLaSj tj_^,lj*a (jLa^Ja *_-o ^Ljj^lj 



. JjjJl A^liua £jjtf • 



^j^II C*y b^ o" 0jjh &*^-\J\ bj^^i CHs*^ '^ ^ ^ JI'-^jTiJU-.I Jk 




( i JC») 



-^^ u' ( *w$ ) ^*JI >** fj* CilfiwM (TsaiLun) j^l ^LiJijwt dB J t. J » 
Wf/ s j s j*- ^rj- 1 j fU-1 jI_^1 J= si u*as£ ta*M ii" JjjJi *^^ 3t%jJ* o-'ISj 

. ( v Jfc ) U\lj &A~c ^kJI 

? 6^1 (j JjLill ^liufl j|jj Cu>yu uLi 
Jf\jl j «i*Jb- Jilt c j^uail ^y lfcjlyw.1 £»j«A JH ^:.^ll ^LiLfl L. jy-jjU j**-1 

C >^ j jjjll Aol^» j>*^ t/JM ijl,*ll u^*; t£s»y\ •■^J'" 0* 0" ^-^' W >^*" fr ^ J 
tltlju 1jS.»>J , icb^H flj. « jly wl i_jja!I UO lSj~-^1 ijJ"*J i^jil! e-Xfi* ^^Jl J^Zi\j 

L-j'^i l^j^A* qJUi* t)^ J* 5^»-S j y.\ ^s.f. p t X,ijl jjj^ (j-M' ^*;tt-^ -H^ J 
( Charta Damascetna ) j^*^^ tijjf" fk ^iJ- <S® J J J 11 0* %jM &$ *4l gU^ ^ 
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R If 




,U-I aljll J^ (W ) 



< 111 J ( oUUI } f tt-l jya *£ ( 1 ) 




•jj^ts 1 
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.l£j^>-oi J \-}JJj\j ^^J^' (JLuIi ^ (JJjil 4^-Lu-a jL&ul 



jjJb tjjjJi oU ^ «^a.i jlTj ill (ijjll J* b^jJ* J*- |£S3U<1 ^kfl jjiii ij (3^i-l p* 

- ,/■** J l»JU«CiB*)i A^-" ^V I 4 %* (V /-> I (JJ* 
1^ ijjijjl 3ek*> C4£?l f 4 t££*s* U ■ - c^<i u^ r V J Jjj^ £-*** **l If 

: J/JJI jLJI j* 70Z& ^'acj^ UjlU] ^ jjjll p\^u ^ o^b 4 ^jjl (JL 

n^ { — -J 

<im ( £ jj*jj» ) ULil 

UYA u — J y 

uv ^ 

n<\A &*$ 

•jir j*u** lt^.j v-*. 11 vl ^ H j^y^to j—^i*- ijj jjjii s*w o.Vj 

i&P&M ^-i-'i s-J fU.>i Jl V* JjV (teller) jLf J^j; }Ai\ *bt|j 

. (Mechanical woo'd pulp) 

UU Ij-Ul* (Chemical wood pulp) JUXJi i^iTl v 1 pr*1 VA1*i fk J J 

. Oj J 4*k»*l 






uIUDU4juI 






jai 



ClilSS - i i:.g\\ 



Seed hairs tsj^Jtsju 

Bast Fibres -^ 

Grass Fibres - .. _ ..y 



Leaf Fibres - 



lt^Jl? 



Wood Fi lores - ,,-*.; 






>Mh*iUL ,jivJI Jjjw 


j^»JLU L Ojh) I J Juco 


oLJVi^ 


. >-o • , • Yo 


■ j" * : \« &» 


■ t^iaiJI i flLJl 


. M * , * \6 


• u 1 


■ (Jjijl^all kjjiiJI t_iLJl 


■ A_a • , . y * 


•j"^,0 


■ (j^iijl ■ ■■"■^H iwiUl 


.Jl_0 • , . \X 


. ^ \ , 


- jjjLluVI i_iUl 


. jwo • , • \ 


>fi*i .0 


..(j^aiijut 



- (jjt$11 ActiuaJ 4jJjV) CiUliJl • 



. 43jil A»j_j!! jJ»U Ic. 

■ jjio olrUI UJl jV l>j s ( Cellulose ) jJ^iJ] ^ ^J\ ^U u-Utj 

: i^ 1 j^- 11 a* ^Ijll IV tij^li U^ j SjX r .wuj *# dli ^ 
. oji-lj ^Ij yjU^b ^^L'b ji^i ^ £y| -j ^ j _ j W | ^ 

b^i c cW4 o* jfO ^ui jA : j^jjui ^ c»*jW. &/* Jbji ^u, ^ 

. v >r f s wJI i^l ^ja~ ^; £** c£&}] oLTU j ^ 1 j s ijp 

. 0-jWIj yU4 



V 



. JjA^-' ■W^UJ iflil-^-J jU^-lj ^Ut Jjn^i-l 4jjf-« ^ 

: l£H\ oUU;i ^ l£ ijjJjJLM jU*fl j* J^£ kj^ >>Uil aI^j 

. ( jl<ai ji ^Ul j, ) jijtl -, 

ii^j aIUM aj j»lj^ ji v^ t£~h\ j$J& tijj" r^'t j Jji*l t> a^IJI tjlJ Vl f*k*£iJ~ 

.l^b.j l+iU I (Jjlo J-. JjI^U «Jl» A) jlic' L_i L^lij j M*M tJjjll f^> ; ! r^'l j fA^c-; 
. (Chemical wood) ,jL*|Ql ^Jj^ \ **] Uc jik j J l*j| © ^Ji Ut t (Mechanical wood) 

, i_A!l ii^ii >^^- j 
, t_-Jll jIa&| ji ii-l^ «-^r ji Jj oLL^ sac Asln*| 



H 



■ up** lt* j-^"*** * *«* >g?/l uHm<>V1 

( Printings ) i*Lt j jj - N 

( Writings ) ijUS* Xljj - V 

( Wrappings )t_Li*Jj uil ojj "" f 

( Boards ) Ojjjf - i 

( Speciality Papers ) Jj^l ^* i^»l> &L#J - 

wJU*; J&j ^^SwlxJI bJ^-1 tJ ^a t-LJ g*a(j i Newsprint ) jSf^l yyj - S 

lijj J^-w-Li *Vj i_jLjuJ» iJjjJI '«i* jl t#*N <_«^^"^' l t*' * * , l 0-* »J«*f* *--"' i>>_JJ 
Jjt^ JLLfcj . L-li- SiU jjS^j A*lL- jli liUJJj « j~i" j-&i **i £JL**£JI jl ?-JjlaJ,l jljll 

oLc>J*llj I . - j' 11 i-^SJl aJaJ rJLajj t Super-calendered paper ) Ji— aJL i-^Li- 

J 2 r*J oUlj.k-1 tJ i* JJ-aJi aJU_£ (n*?J ) J jii ^ " jt-L- ji ijiLJs .jjj - f 
rX-L^I JjjJl U-» yj* J-^i ^JJj ( U— * OJJ-1I **U-» iiJ'L. AjL^J ^ »i^>>LI 

JU ^>ai (jdl i_*i5Ulj ijjLjJI oUjJiil ^Ja) jtUuj ( Machine Finish jl M . F . ) 



-M- 



t*'j 6^> w 1 ^ |0*a-^ 4-JU jUaJI ^ Jli -l*^ j$ l&s i ( ^jLJI j;JU r ^jil ) 

CU«ijS(l i_fcLt> ii> jj4& U>. p*rj ^ jL^ - ( Offset Fapre ) c—jj Jjj - £ 
w'i UUJ (^ I High-class colour paper ) ijbf iJjL. oU.> JU Jj^xJ-t o^' j* 

. c^JjS/l I*L> jLiJl Jb jtftJL ^JJI j-Sfl . ^ ^L- 
rJ u t> Jj^ 1 *^' ^ — ytt i-cL-i. ii> cJL^>l £^j. j^U.1 ^^Jl ^j 

jh-JI ^ UU lJUj I Hard } WL, t^Ji^ jy^ J o«~i/**l ^ ^ Jtjj-ty 
&jUi US' ■ ^J-L J*Jb*ii g^yUUll ^Ll-j X3 ^1 oIjjx-UI J ^^dl jf j.*^JI jj 

. ( Machine direction ) iu$"UI »t^l jj^JI j^.C ^j \&A 
U*U Jjtjll jU>- oj-^vj i Photogravure paper ) j^iygjj^ill iLtLL Jjj - a 

. ( Mat art ) gtf j-c j>y t>> J^M jJJI ^UUI j^ I U^, ^ j^JI ^i^jf ^ 

£* aaJl, ^ki-j UtU On-fr^ 1 u- 4 ***"2 ^ l -' uj^ij I Art paper ) & U jjj - % 
,jU 5jLa*l1 iiLLU gJLoJI jj^Ji ^1 J^JI ^ y,j ( china clay ) ^-_ ^t l JuUI 

Jj^D ea-Ji" ^ Am*»\ *Ac Jju Uij I Imitation art paper ) &.UJUI jlJLL" 6jj - V 
( Loading ) UJUI jjjil ^^ iLJU *-J JU; ^lji>l ^^^ Oj 5o jl>Ji^ jUl jli pLJUl 
*JLi dUJj , i^fUL Jjl-JI ^JL^ , \d * HI ^ ili^ ^ ^Ji JjjJI ^L* JU ^J3 

. ( Water finish ) aJL*)! da. ^ jlk, 
ji&ij . £*^ jtk« ji Jlj-Ij *_>_j J jjSLj ( Poster ) JaJLJ-l oLXcl ^JaJ ojj - A 
(Machine glazing Paper machine) ^L u^j ^_JLJI IJUaj L^L- ii^L. ^U ^LJl 

j^iw-tj U-fillj Jaii «k>lj *^j {ja LaaV ajiJz^. ojXj j ( Chromo ) ^jji" jjj - S 



\X^ 



£~tii ^JJI jUJU Ja*Ji\ JjZ~,jA\ &jjjl JJLo { Cover Paper ) tJ^LiJI J^j - \ . 
dUJS'j U| 'f-i &fad* JjJ\ & &*jk & yU Oj^j . J>l ^ Uvf 4-clyl ^iau 
y^SJI Lili.1 ^J» ^ jL.a^_l«o ^LjUIj JLl^JIj . ^±> jjj ;aU j>j . XjQI JjjJI 

t- 

. giJLl IijUL. jJ-L aJi* LLiSUJ UU jj^ 
i»_Ja> ^^U 1»_«jl*w» jl ( Wove ) LJUI oLOUJI ^a LJU. Ul LlsSUl ^ &*Swj 
^Ij L^j JuTpil JuLJa^VI iit^ijv Zi~fU! j^U Jj^l a^Iu> *L\Jl dUi *Sjy { Laid) iJL. 

. t Dandy roll ) ***L <jyu 

* it fr f 

rt*«J j*i jl jL^*il j^j { Rag ) J_/t>l jj> Ltj^-A» jL5"La iuL^Ul jjj pljjl j—^-lj 

i 

. j>VI *>jJI ^^ Ajtijj j-il ^ U a^oV J&j*-* j*£- V-r&t p» t>*J ' *0^j" j' " l*^ 

iljil (n ^Lt i*— Ul ii-oj JUani L^jyiL^ jLi juLSsJI ^ SjjtiiiJU t£p» *l H^"" 1 " ^' 
*iL> j£j i ^'L-fc-SJt ywJjll yJ JJL*( Fibrous raw mctcrials ) uiLJifl aVi -Lil 

: JLLiiJi jjj pl^'l *fcl ^Ju" ^Ju U-ij 
^a "L)U jLxL-duj ( Blotting ) oL-iJI Jjjj ( Drawing paper ) *— j-JI jjj ~ \ 

■ lijjJ' gU*' l5^' <y &)j£*t W*^ ^-^j ' oJ-> 

»-*jj^lj jriUJIj oIjUjl— ^lj ^LijJIj oLiUail ^J? ^ »j^_i-«j «U.laf Jjj - V 
^ t*UI jj^JI li» ieU-» -uuCj { Office stationery } LjS&tl oU^Jall $* La^j 

■ pv? * ■ **■* W/^' j*^' l)Jj 'i** jjSyj i ( jILj,ij>JI y-lil (_J 
L yL__SJl ty^li-l s_J ^ £*-*ij I Duplicator papers ) oLLkil jj—aJ Jjj - V 



-^v 



uyuiij uiiii (j_y : uii 

ott OUU.^ ^h-a^af ^ rfM „* tM. ^ i ^ ^ , jy, 

.(Sulphate pulp) ob^JI U ^u ;.u^, ^L- cjLT 
Oil Ji. ^U ^ ^ oli,. m*. yL j^ d^y, ^ ^ ^ ^ r 

- Vti, ^ eWi ajxj oj ^ ^ ^ ^ 6jjjl ^ tlJ t 

e-u oV^UI OJ J r ^J|(Grca S e _ proof paper) oU^JJ fjL U ^ .0 
t^ 1 ^ OJ^l ^. ^1 &J\ t'yf t*** urM Boards) fc^l r | ; jU jj^ 



oLLUI th && I ^oj^I 3, ^ J( ( Layers ) oli^JI ajuo. fctftfl r ^ U* 



\« 



tJ j( u» j^ . r i^ ^r»,r rfji-* i-i»i aiii r L» m. ^ r v. - x v. 

. ( Chip boards ) 
li*i *^*Jw oL*rU s> £ L* tI £ Straw boards ) ^1 &> g^j ^^1 _ Y 

£M -l^U-4 ^aA?j ( Brown wood pulp boards ) ^l^ a^f - r 
X\Jj (Mechanical wood pulp ) J^\£A\ v-i*l ^J ^ LU ^ iJUx5wVI 

^i-ii. jijji 01* ^u t ij-ji ju^i ur . vjuii J ouuj-ji j-^/ou^Jkii 

Mail- ) l4*U i>i i l4J ^f ^^ ^^ ^ ^ ^ ^^ ^ ^_ 

. ( ing carton 
&*/$&*&& LU^rtJUtj ( Millboard ) il^UfrJjJ J &JU fo ~ t 
> Jj-J.1 ^M t i~***jHjL*[± oU^L* ik-U **^- ^ U , *}Ji\ JUI ^ 

*J *- g-fci UE>Vl t l^l U v^JIIj oUJI ^ *S- *JU4I g/fl g^Njj , U^Aj 



n 



Jflbs-^ *-lM li* *-A* jltlj ( Duplex boards ) jrjjj^ jl ^^ji JrV - 6 
( Layers } ^-^M* gj* £y&s* &*i J*4 ' ^ £?"** <-^' oUUM jl j JJI ^ UI <u-$>j 

iLw ui»ljiS 1 a* 0* -u^jla; «^ ^JJI jj^JI y JjjJI y LjM gjplftj a^-**l! 
Jljj^lj JOJI Jljjlj t Bibles ) ^-Judl w-s&lj p^i jljOJI ^kJ ,^^-^lt J^JI j^ 
j* &*Hj < Cre P e Jvt^' ojjJ'j ' cl**Wj 1W (5*yb cUu-flj pi-Vfj UUI 
Air mail) ^1 Ju^JL J-y ^1 oLjI&L ^Ul J^l dU-tfj ^L JaiU gtkJI 
^ Jj^l jl . Ai"ljiJI ^l>t uUi: jl MJL*JI *!**' *^ ^-^di J^JIj ( Statianery 

( Fancy papers ) i~ij>J\ JlSLi^l 

<uL4f gU4! Uaii' ji» cl^P'9 a jV 1 fc'^ 
OjjJ! jLv jw Lfe^i JL UJ Jk Jj^ll y i*^w Lcljjl iJaJI jjjJi ^JL^ j^t 

: L^, JSJ coll ^JJ 

Coll jui} fi»\6 - ^Jj* i* &b£>" 



» 
» 
» 



u. 

U 

A 

\Y 

^A 

r-- » 

Yd- » 
U. n 

Y 



V 

s .. 

V 

'\ 
\. 

A 



is Lt j aj L5 t jj j — 1 
t^rtjjl ij.Lt » — V 

a*$*jJI ^ ( t~*J ) ai » - v 



k*~AA » 



- 0. 



Jj^Uljl » 



- \ . 



Ufi toLjs-jjJIj oUI^SUIj v^JI iili^) X^L „ - \ > 



r* 



)) 



\ 



B » 






w- 






Wb u*b %MI M ^ ^ ^l^ ^> ajjf, ^ ^ ^j, ^ ^ 

JT i^^U ^.u, j^l ^Jpi il^ J* oUiUl) ^o jjUII j^Lj oUI V*j 

3-*Udl o^ J^JI J oL-Ull J^u r JUJI L*»* ^1 jJUl J jj. ^ U 

. ^>V I ^l^llj ( Sense of feci ) ^| JUW r »j&sJ - \ 

( Power of observatian ) *iOlll iy - Y 

^ ^ Jai^y ^1 ^ i^ oUUll J-* jJUII Jjln, U^ Jtsll J~- JUi 

u^i «* ^i ^ai Wjj j^i ^ ^ ^^ ^j^ ^ ^ W)j ^^ ^^ | 

>J1 J>* ( Under side ) JJU\ ^b ( Top side ) ^\ £j}\ ^ U>M ^jj^ 

.*JI 

oiUI ( Machine direction ) J^l ^^j ^jT || ^| uui ^ Uyyt j^ ^^ 



I* 



. ( Rattle ) JjL^li 
tJ > > **fc pi* J ^ILi ^j ^LL i,L^J ^J\ i^SU JaJL. ii^, 
,>- e* o^ liLi jjjl > i,LSUl ^ UfcU^. J,^ rj j\ uj, *jli , jyi 

J^- ^ hL, U^ J luSL- r ^„( !i] ii^, ^i^ ^ tUn Jjjf 'j^ 
^^■ VU ^' t 1 ^ 1 <Jb* fl (*- J 6 S W i China clay ) ^^Jl Juj| jy, 

Ji. ^SJI ZJUf ^ ^ f ^^ ^oji ^y, gj J ( ^^ j ^^ j ^ j 



» \U x At » ^ - . x V- 



» 



t X ^ 



fl 



*M* r *t4*f f ~rt x u J* j^WMi*4*, r i --xv. 

J ^ VxV ja^aw^. xV. >^*AYxeV 

» Wx , » \U x AY 

c^i, a^Ji gjjy **j * — ^i - ( wUrf* . a-4iI ■ Mj>* ) u^UjuJ! 

t Reels ) c^o, j! ^ j! oUU Jjj &> g&if&i d&Sj^l oIljTUI ,i* ^ 

^1 eUttt, tJ ^ll yji ^ ej , ^ ^-u! >jA ^ Ui^ jui ^ ^ 

ji-^A^ x eA ja^s^VI x*a 

» AYxV B Ar x 80 

» Alxl. „ Atx «\o 

» jl< x^ i AA^ x a\e 

» AA^ x flV 



4jKrtll jJUa^II 1 4 >m ^21) Jjjli ^l^ji 0^4 

: iJbui I *J Lai I lp"~ j_jiJ I J jjJ ! p \y I ^/ajy j^ * j^ L-J j 



joil >uAJ f> <l o ■ ^1 ^ t ■ jjj j> 

pjll yJJ ^ A • ^1 ^ 1 ■ jjj &* 
^11 >uJJ ,*> ^ A • J\ ^ A ■ jjj ^ 

ju^jI I jP oJJ -jk r ■ • ^1 ^ \ T • jjj j^» 

e JI^JU r ro. jl^ VYB jjj^ 

^Jt) jjj f> 19 • Jl f> 1 5 jjj $* 

<*L>u* j'jj' 



^ ij I ix Lb Jjj 

oblkilj ojU* — U *jjjj' Jjj 

>l V ^H Jjj 

oLLjjjj 

^>jJI ,>- (^-ijJ") ^U Jjj 

■**-'j *>J ,>• (>*Jj^' gU JjJ 

toL h -jJljOL.!>Jlj V ^JI^ii^) %JU Jjj 

l_J_Ju~JJ COl^p Jjj 

( ^Jjj gtL** ) aJj^-lU jy/ 
^^UjjJ jj^V 



<;\ 



p* \ • A x V • -u-U* ajl,IlJI Jjj - [ 
jm- A"\ x *n -u-U, ^1 o^j 6jj - ■>■ 



: ( j^z-J^ ) I^jSU.1 yUdl ^ i*ji^iJll oL-UII - \ 

AT x eV 
V\ x o^ 

^ . . x v. 
V. x e^ 
A^ x -n 

\. x V 

m x AT 

: t j T ,., -: I lf ) LJU^I pliai ^ fcjkkuii OUUII - r 

^l> *«( *JU jJLkjj AT x oV 

jj*-» ^M (*-' ^£ j^»ij v*\ x e^ 

J*lf Ji*# $5»HJ p-f aJL* jlLj \-.xY- 

jiM-'^.W |*-i aJj jikjj ^. xv 

u\Jl» *— I jJU jJLLljj loxo. 

J-»lf CaJU *J *JLc ,jikjj V . x e - 

£Oj t-Jli p-l aJU jlky tY x VT 

oLlj> ^1 -uU jlkj AA x a A 



_«- 



*jib>Vl Jftjll y* **aiS***tt jjjll ciUii oisu : IrfSli 






YY x to 



r 



o"\ x to 






WY x YY 



\ 



v x vy 

x M 

rt x rt 
A"\ x tr 



; 

*^ oVx it 







r UAxAt 






; i%>*t j ijsijjt ^a 5-»jiiy^i jjjii tiu.il. m r 




jT» .Tl.-IL .iJlzW i_-ljj 


^-'Vf' H JjJ^ ' g - *** 




rt x rt 




w x \r,o 


*\r,o x o\ 




Yo X Y- 




\ -Y x "vr.s 




i. y, Ys 




\yv x w 




ft. x t. 




eV x tt,o 




YY,o x \V,o 




A\ x eV 




to x YY,0 


• 


m x a\ 




to x re 




c \ x f A 




If. x Yo 




V"\ X 0\ 




f. x r. 




\.YxVl 




t. x r. 




V\ x o"\ 




f. x YY 




wrx yi 




1 1 x r . 




or x tY 




Y\ x U,o 




. Ij^ j*i jUiJ U U o^j • 


LjjU^k* 


^Js ^ OLIHI li* .iiw_j ^Lkll j^wy Jl>" *^J 





.*¥- 



*J>iM Jjjll iiL-lx. 



ol j i^.,Ulf 

vrvA x ^A^Y 

UA<\ x \*iAY 

M\ x UA^ 

OU x At\ 

tr. x art 

T^V x CT. 
Y^ ■ x YSY 
HA x Y^ . 
\ .« x VtA 
Yt x \ -a 
&Y x Vt 

rvx'sr 
n x rv 






\ ■ • • x UU 



- 1 - 1 

" f " Y 
" . " | 

" \ " I 
" Y ■ I 
" Y" I 
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e^ 1 ^ MjI ou-Lai ois &^i ^i ^ ^it ^f u ^ ^, j^ 

: ajUslI afety, ^Vl oli j^i L y| ^ fjjj ^| ^J 
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( -,i>ljJI Wjytl C/l iJL6 1 ^» ■ 






.. t*\ 






^Ija Cite jUj _ AijLui Jb»J : ajc-LUi jLjtf I glj3l 

- ^ii jfb ji>A\ Jisll jbJ - jjLLJi JAjI JbJ 
4^1* jbJ _ l^ ^ ^fll Ajfll^l j^jj j\^\ 



V* 




Jij t lxXU\ VjjJl ^a» ypll g»J UJI cJl^j ^l L,Ur .oil 

jjt pijji ufri >iji J&. i^yi jljl^i jj>i ^ur Dj ^i j^ 

yi^LI ( uL^JI ) ^fcuJI j^^LI ^J&jui j3j . ^jj\ jJUJIj j^Vl 

Jjj J1 . «t,.,I 3I JU . ^-«flJlj « Ul ^ «JiL (jr 4UI ^j s«>*? ...II 
|M ... ^jfJ-l JL4AI vJLk- J- ^1 LIU i^jj jl5* j-^. ^ i^a^jJI 
^sJ\ ^ >JJU ji Imte jj>j " ^"jil ytaT " M*u i*i_jJI v^J ( 

O^j . l^V .u, lri iSL, ^ yU Lj^L* jj Jyjj i^JVI j^j 
I4— Ju iLi^i iia^l^ ^>S?!j ij-Sfl (jrtJjJJf LUSO! ^j JliiT J-.?-. 

i>jJJI oLj 1$jUws> cJL«jti-l ^yJI oLrLJ! ^j i_j_uwj 2_j!j-»j 

dL- " ^yJ! oUSl&l Jj-^y . UaJ ^jjLI Sjpi j^> ^j £J.\ 

■ " jW 

. 1 A* U-°ji l^" 



^A 



L^ . i?« Ij $& Uw»lj JJ? juL^JI 3* -uJLe Uj jy^Jl LJ (J i sill 
ilj^ ^j-o *o^ ^J*J*- V'^H >l— ** t>° jW*"' Jt«jCLwl ^}^*i--aJ! y>? 

c 

^ jLjJUU JLuUJI JujJ-.l r^Lsl jl—JVl Jajcunl ijuot ^jji JLl*j 

^1 ol ^1 2-ajLs »aU/ j>i*JI oLjUI (jk**!! cL-U-l ^Sb** ^ 
^Ij . .Ul yj jLjilJ ^M j+* &&* C>jb jA. ^ ojjJ' ^ 

IjJlij -+*J\s 5->U£Jt (ji Jj.j-m-^11 JLaJtwi-l ^JU^JI j-J-ti iJjyJI 
Cr* " F^ T^ " 0^ "^J • *%'Vj *-*-^ SiLi" ^^fS-^jJI isli j^U-1 

i. 

■ ^* ^LJI D>JI *iU* &&• 



*A 



JhM . !>)l J ^| y^^ , Ufj £ UJI ^ ^ fttf ^1 >| 
±*M Hh ojjX J* JL*sJ J^U* gjj . ^ j^ oLr ^ 
jill »j-Vl i^ll l^f uk^ jyf ^ dL r uj, , ^, ^ JLjttJ 
j->Sf I *tlll dJif J^Jj . ii^^ji ^ ^^ ^ L#U|4 . tf 

■!*Ui v ^ji ^ ur . ^jji ^ rJLk ^| ^ ^ jUaJ| ^^ 

jt ^>l ^ Uidlj Hiilj iJUttj .killj ^Ij ( ^ ^^ 

. z^usji -Ui ,0*11 ^ ^ ^su j^jj 

r UfcsJ*4 "g^v* " ^uVi ^JUJI ^j sen Utf|j 
S^i-JI CJtfj ^^Ul v U£j[ ^U ^ i^j^l ^UrJU ^l^>| 

*^Vi >i cu, ^ j^^ij j jl ^ ^ yU !>«, -t r ^ t>^ 
£. u-i% . (hJi ^ ^u^aj a,mi o^ji ^ 6v?i j oUsU( ^ 

«>- ^ >4 ul, U.L >l W ^U ^UJ t ^lI J ^^ au 
B> ^j j&* ^Ldl ^| ^ . ^u j^ ^ ^ ^ iUJU) 

^ &aUMj Lr ^J| J ^U-jJf UU, ^ l^L^U ^ UT w.-rt ^ 
. Ul^l i^yji ^fc ^ U) oU ^ y| ^ ^ "^ cV ^ ) 

t ^II j^J! J^ U^l jUil j^ VI oUj^I ^U ^iL^- JJ X 



Y 



. ^U, vjj J& 3WSU1 jUSU iilz^ll gJyVI yb 
o^Uilj O^waU ^jJjjJIj ^Lk!l 4_c^- j^iVl yJJc L.jju-j 

5_tj« dUiS"j uUJI ^jj ^j S^SUJI ie,^, ij^U- If) o^jJI »JUj 

Xj_«ri ^Lfj rJ -JuyVI Ju-*i"jjJu! j*>L^ cJL»iJ US' ( j*UJI 

. iUse >iSi * U*^ jUI ^UTSI fJ JUI 

^Sn jjUL oyuU j*j ^.jLtuii ^l^ii oii^r £4 t&jjj ju*rl 

UL~-T i^U-j C^^jJj-^I iJya ^jSfl ^L ^ L^Ijl^lJ 
. Ujill ^UVI i*L-* ^i Jios iijU oLi^ l^L^/tf 

j*lH ^bJI »-U ^Ij UtU^j WAuJSj Uju-ITI jl^lj UJiy! 
jljJV! Jl*j JLW! ^U&l j-. jujuLI £)Ui ^U^JIj rJ /Jlj 



V 



L+^J O^-JH l4*«M» ^J+-H o'j-^ 1 **» J^J .r*>% ^A^lj 

^j VI o^jJL. gjsi V 1*1 VI oLjUJJIj Bj -i»U L^^jU- SjuSj 
ls±*l\j i,t..MI i-JJt*il jl/VI oOj cJJj jJj . J>^ J»~-j y*j 

^ r WI ii> ^ij . Liju &U» **-^ &y> *>w r-^ vl ****** *& 

^ i.._ 1: < ll ^ Ujuo . *Jlj?» i**li-» 2LJL^» SiU J, I oLli5l (^Jl 
^rt^icJIj ^irll oUu^ ^ Ju^iwJI oUL^JI <JV1 J\ J-»jjJ! ^ 
^JJI of>i) ju1>1 ^U^JI Ujj Jj^t3l r U oLJj4- t ^jl>l 

. ijjUbj. oUjJu ciLJL-^lj »jl>lj 'j^J ^J 1 -** W 

&jj UjLi^l ^ && Sjl-juJ-1 jUVI ULv* jU ^Vl J& L+*j 

, LtjA*--! . IjJU i »JL»Li ) UUWI yjJUfj ^U> jijJti jtk-JI 

Ji* fjM\ jJa-JI f Lio-l* ULcdl ^ij>JI Ja*-> ^J^J ( S-*L— . 

olj^j-JU ojUllj oLjl)I i^jij M^-^JI jl ^LjJJI l*j*j jjJJI 
ji jLIljvIj C.-.H I i+uaj o-lj>> MfU ^jl*, ^J.1 ju> v^i-l 



-rr 



jt^-lj uu>" Oj-k) ' U-J Sl*sM jl^-i vi^*i ^^ cU3 ^oj < Ju**Vl <y 
ej>l i**i ^/^^ jiS"! ■U:.t., i> 7 ^ L^ljS^ ^>f ^ jf . %3Bj* 

* * 

jl i-al^JI o lcj.Jx.1 1 ^J? LIU- ^y i_c?U" iUL o j j-J-f i*»>l iiAjSj 

i 

oL»*SJ LT^Lflwl ILcLkll ol— y jJtfl i—*j-JI i_i*waJI j&tiSj 

____ -^t}J 

j-> jl il i Ij-^" Li^Uil iub_£JI j*> ,>c iftLiaJI j-> uiJbw-i 

*ftiJJ t^j tjZ-i} u-^yjj <_r* ^'j-*- 4 *^ LLjj L#J? iij^Lu JjjJL jlj-» 

j^l iii^Ii iljll ^-b iiyu> oL*i" aJI (JUaJ Li" . (j-cjj Jjjj JL-)Lu 

. JjjJI nil**' JU y^-ai cJj ^ j*AI tJU> Jlc jlcL-j 



M 1 






Situ JI , iJUJI V USUI olj . Lil^^iJl UUJ1 jL^I j-U^ 

oljlj^Vl j-* ^iT Lj^cL^J r ^JL tlfjj . ^>vi i-^LJJ! j>JI 

: eUj ^ i-^-Jij , I4J ZJ1\ Zp£Ji\ oLT^l 
JiUg , jj-l £* IaJj HJf j.a^L«J Juil^jjLjJI ItUkJ) j! _> 

. jiii >lji l^u jc i^i>>i _r 

: IJUJI J^ijjJI L|*i y^-J jl v^w olikdl »oa jJb*J_j 

»* LiS" Oil J^aZ-JI j*p*JJ "LJjJJI i>j-J! 0j£j jj t_*jBv j LL»W -1 
^JUVLinting . J^j jl.gPickin . ^^iu djjO> jjj , ^ Jl ^k^ 



-u- 






t — 



* * 

Pigments - *&jtt\ /^Ldl _jl wUai-l : *^! 

Dyes - ^ L, i^waJ i : UJ U 

t 

Vehicle - Ja~-jJI jl J*1 ^' •' Wb 1 

Resins . i~>u"UI alj It : Ujlj 

Compounds .ol— - -— S J.\ : L^U- 

Drlers _ ■ M ii.-r.ll • Low. 

jU*^i c ujI ^ r u jjju oLjyi -d* o-- ^ r*^ ^ 



\* 



Pigments **jUI j^U^I ji Uu**l\ : Vjl 

^1 , ..■»'- j . wjikll jjJUl j^x-U ^flajij ^JJl -lau— 'jJI ^^4-* ■ i-xLJaJl 
lLol£" iiyw v-JLsUj ^^i liUi) . ijjJat ^^i J^-L^j ' "^J-^ 1 * o^"^ 8 

J ti s 



j : ,^" jlj . iiuli' i-JjJ oUjj oti j->L*il j^Ssj jl v^4 -^ 

■ *i*Mi ojJJ' *>j> tA^" o 1 
, oVU-l Joju (ji i^j^vz— Jl iJj^5Jl oLLJjjJIj v-^jjJI 

. JU*a*VI "»>J Ji> SLJOadl c l/%1 dOfxJ «****« ^1 

^- ■•II; jjJJI oLo ii--s> t jLJjJUI (j^o-LJI ^J yyj ^1 <r ^>u _£. 

oUj-iiil rUJl SJL> ,ji i--**l *^lj **-*Li-l »J* j*zx>j « * j-^aJI Jj«iJ 






11 



. Sjij J-L ^ Utg? V _ 

. ii! Li j--ij Ju-JU* _ 

■ J— II 

Chrome Yellow _ *j jF _£JI J __L tf >l _^ 

Iron Blues _ j jj £1 j^jl _Y 

Cadmium Yellow _ ,»j^.il5Ul j b A JC 

Chrome Green. . .jj.^l h ^l _£ 

White Pigments _ * I, fo^ jl oU^Lil _fl 



Mg ( BCO 3 ) 2.. (.j^oiUI jji^l _ 

Al 2 ( CH ) 4 ( So 4 ) r ^>ft! Oijju* _ 

BaSo4. f.jijUloUi^f _ 

Ca Co 4 f> ~Jl&l OtJj*/ - 



■ 

TI 02,. fMftJUs*H -^—^ t> y " 

Carbon Black - * laj-J' OHv 5 ^ 1 ^^ -"> 



Organic Pigments - <^a»l\ **ijUl J#*L*a1I : If ji 
L.jLU p^J dUJ^ . iJl>yUJ1 oUAjU W" *->Lr> ^ - 



Azo Pigments 
Toluidine Red 



L * 



Bara Red - U — I J-* 1 ' " * 



Hansa Yellow 



Lft jLe*l - .> 



Benzidin Yellow - &■***# J*** ] - J 

Acid Dye Pigments - ^a-J-l i-**-JI *LA' - T 



Uthol Red 



-JjiJ 



U 



Basic Dye Pigments - ij-uUJ! i-i-^aJ! jljll -f 

Methyl Violet J&jM u^-^J - I 

Auramine O^ijj'i OU^-o _ i_> 

Victoria Blue ^uj^^ ojj^ - ■* 

Mclachite Green Cs~£;a*11 jr Ia>l - i 
Phthalocyanine Pigments i-Jj-UI ujiL-ylUiJl J~»-U- « -t 

Cyan Blue jW— -'' Jjj"^' - ' 

Cyan Green jL*Jl j^as-al _ «— i 



J 
o 



Dyes CiUuuait : Llti 

jl v , -^. lJ * W^H je£ JJ^ JUj& j' !&"***-£ ^ ^Ukll 

ou^ ^ w J^ oju^ J-^- 1 -V-^ 1 r^- ^* ^ > UI 
ojikil ^J-l jjJ UfJl J M*. ^^. ^.AJ 1 Jj^- 11 j 1 v 1 -^ 1 

. J15^>1 ^ ij ^' 1 "j* 3 lit «Hjl j,l J-ai £>£* 
.-,1:.^ ^j Dyesttiffs SlJjJUII oU~-aII jl i-tlwJl j1_^ Ul 



^ 



Lfrl^-* ^ JiJJj • *U!j ji-JjjJI <ji iUU" wjij L4JU < i-_tL-^» 
jl UjjJ-l i*L»k, ^U-l jj— VI ^1 o>J Cn-J« ,jj (.Jii^— J Ui* . 

SjIj— iti jl -j SaU CwiyJ U 151 OjU! <> l?M J*' j- U *** U^ 

^JaxLs- JJU JL , ,b^ > l>- dUcwaj AjAcUJI oUL^aJt il^l JJU- ,_Jj 

I+iLj LaAjJI ,>U>Vl £* \juUJI oUj ri.ll ^ oUr^il U) 

. ajui ^>Vi jUvi j oi»wji 

Iflfj UL> 2*j&UiitJ UIlJI oUu-JI (jijw ^L^ J^ L-i, 






t\ 



. ^^JaiJI oLUfr JjM&*L iJVVL j^aJf jljiw 



. J>JI 



. (jnJLjOllj 



• oVj>JU! ^l^l jwUI Ja-JU- j*j : &jmJ& «%J -° 



. iUL? f Lii*j » i L« >* j : Ctf«) jSJ) - \ 
, ^JusJI "»jUL JJij . l*aJU?j iLLJI * b>7l J-*a i^L A jU, : U15 

: JL Li" jj> gjljJI Oj&J ' t*>t ^^J 






uU-J^I 



-«- 



rliiV »j--jJI SJUaj J>*-=ij ' Vfr k* ^ j»J^i*i> : t>i>J>k-" -^ 

• I 1*^j C^-jVl oU-jJ ) cJ&JI S»U ^" 



1Y 



Vehicles J-ljaJI : ttiti 

(.JLc ,>• otfUJI v>**JI t^iJ *-*& 2-JU oljLfui a ■,,:<*.- J^ 
a;] ^> . LJl>>Ljai JULjkH jL>^l s~&z} UpJ\ v^-JLi L-LuJI 
JSUllj y^jJl & W* jtrf* j^\ J J-U-l i~5" uoi! o-e v^-% 

I 



. MI>>MJI icU^ gLrfV ^lj , j~*s ^ olj jl>i j-LjI - 
. j--*a)l oUljk-l ^1 aJj-*j r JL*j jj-l ^1^; - 

' J' >l J >W i~S* S*Lj ^,jj US' 
. ^| syj oU^JI p^jj , >L JtAkJI jfcLu .J-. - 

,trfl MUxtl JjjJI £>l ^ JU ^-J-l o- Ol .5U j>^ - 

. ,jJLil Jjj JLjoJ xj. dUi i&*.}L t> SU J Set-Off - -t,t t 

(>*> «ki cr^ *i*M *M J-**o « ^i-^ 1 oUljkJ JLt L+jI^* 
: ^\^h >*5 >U.I o- *-»U- £j>f £lsJl je> o* 



. jjTI J Lai! I iji i^UaJI jL>VI yUaSH - 

i 

Phenoli c Resins dLJy^JJI oLwJjIj " : I £*>! 

: i M>>iyUlCiLVijjli .1 

t t- 

. JutU-oJI iljit jj^-k <>> <■£■!•) ij jLilji-jJlJJI JLcLkJI jL»-t 
^ J 1 ^ cr^ L-j-"^-*! " cr*'-^J^ yMjJ " **^' fi*«i*« J j 

jjiaii £"<1j jLkJ (jit »Jtitl**Jj i ^-LiJL pJLxii jL£JI IjJu C*jj (j^*-^i 

. JUxL^aJI 



: <&Z\J\ iLXujjli _t 



. JLiljjjJUlJI oLiwjjJ! jjir iijjL^ ti>a IS 

. " fjJiil J-»U-I " U-lt jllaj IJLIj i iJU ijl^f oU-jJ 



t* 



J-t-dJ'j -blxJV iS-j^^uA " jjiwJjj _jA ol.t. : Jj^Jl &j> *J*lj < jL^h^J? 

. jUJJIj lJIUIj (jLaJ^l JjU ^LUI jJ>\ ^l> Ca- ^ JU 

A-aljiiviuil .Jju n_w ia^ IJJj , i_Cj— j <-jL>w^ aJ I ^U- ^1 life i . j . 1 1, <£ t 1 1 

• t^u ^i jjji\ iiU? (^ 



■e»- 

. iu^LJIj jUJJIj 



^yjl iiLi^Vu ^^H-Jij i_*jJLik5 JjjoUI ,j-a oLi*Jj_jJI sJLfc ■ ■ ^ < 

(j^l^i- j^il yU-i'Y OlJjUl tJUaJj LjLaII jl iL*_»JaJI Cj\*CJ\J\ 



n 



J*- *>*i «gji j> ^ P 



■ Vj*' j^' J*»U- 

. jjuai >i> 







Resins oUSljll : UjIj 

Axil^>^ U-Uj 4W 45*** ^U* c^ «-".**- G^" 1 -/" £> ->****! ° !j 

. cojJl lift SjuJI uj ^J^ij ■ ^w^i! ^J 1 f j^ E^Wb 



Compounds <2a£j*H :U**li 

jjuJi jjs r j* ^>. ^tMj . «AMt«i ^M*" ii> ^^ c^ ^1 

wJUi J~~Uj ^LJ ./I ^ tf*** Ah- * W* f-* B ^ ^ 



£* 



Driers Citiia^it : UjU 



dU 



a*, . uli j^, ^i oU5J , ^ ^ ^ ^^ ^ 
«u ,yi A j^ , ^vi u* jus - oUM) ■ ^ lfcU ^_ 

°^ J ' ^'^ ** *W« r^ Ia» «*« jtfuii ^*j 

' J' >l ^ Oi^l ^ i,Lj rf ,£ ^* . ^UzJI ^uyi 

- J^Lktl SjJlky j^j C#Wjk»| Ju, ^J.| <^ 1 
*l Oyttllfaftfa, ^ Jl tf* Lf ^1 JU ^JJ ^ U U> - 

. oUJJI 
. i,^ ^u^V J^u- C *J l^,, , ^u^b , ^^d,, 



£? 



AebjU] jL*l uili* jjt 
oUUll iJUiu ur*-" ^^ *JW t^ 1 iL * LJI XJU1 0^ ( ^- (W J 

,y Jjmtfj y^tjJi? J-^As **&* jif j^-^ ~ ^*W^ vjIWI ^L-U 

l4i1 JU, ( ^kll jJ-l ,JLJ JLi> J1 tfifc ^JJIj iJLLLI ^ iaUl 



f Ull db Ji-li Ji-ju- JJUJI U* ^ Uwu jl ^^wy J^UJ ,y*k-JI 

Ui> jjkajj , ajij&b jjjJi ^UjI ^* j-*" jk-ir i^LJi jdk.Vi 

L^Jj i <JU*JJ iJL*/ c*-J» L . « ,... k *l**y v^r-^ 1 jl u^L^^VI 
, ^L> ^UU ^kJU iuUIl vJUVi *&- J-X- *j> ^J-l fpai 



° o o o 

■ JjjJi jyi ja.t» if-us.1 „u ui_i 
*M M <!* wai oi ^ >^jl >, JUt ,[ : jsiil) , r 

■ • Wl J W 14. Jx ^ - ^ ^ ^ J(fai| ^ 

J* ** j yu. ^ ^ ^ au, j. j ^ .^ . . ■ 

*•* ^ *J J ±0 i*t ^yi ay, w«u ^ ^yi '^ 

e> ... ^.^l - fJ ^j| . ^ , ^^ ^ ^ 

**- ^ ,u- jl^,i „ai j* j^ :jLj ^ ^ U| 
t uj3fi ju** ,| wlll jUj JUii , ^ ^ ^ ^ 

^ rJu-Sfl JU ItLkJI j i VI i vt 

a* ^1 > HS u Urfui cwi, ^ ^ w ^ _ j^ 



o\ 



>-JJ i)UI at" ^yU . ( . HI tj jLjJUJ ^U gjjljj ^'U ys;!- J^ 

^jLt i-j^JU! oL-yyJ-lj &*»£ BiJljJl tji-jj **&! Jju «■ Ij^JI L( j * III 

AX£j - ( cjj^^ 5 ) p,??***' ^■"■■"'1 *— *L-JI ifU k-***jjj i_Jc? j*>- iJui 4l*J> 

• lj-J.1 c^ i*-i^J (/jlji-l pU4VI JU*^L *UI >w ,>& iJLtLJI 
iJlil jU>*Vl J^-jjj <ji^ *■ lj* jW- 1 ^j^-* u^ jl t>>L- cr*!** jW* J ' 

. jj^LJIIj JjUl f^iaJI o"iH> (jiuo <_*-' S.U--UJI 

JLq u ^A ^ l Jji i**£^L ii^"' j-^ Oj hJvJi LS * J^jJ' i^*^ >j'j^ r^f-a^ 

Ij J L aJI JJU-I ^j ) " j*-}y, " <_JI 4y*-~! i^Jw> iJUjJzj iJjLJ! J^Lt "^^J-i 

^a &j&> t^b i>>«J&JI 3j* ^"-^"^ LJ.U1I jL*l jl Jb-*jLj 
^J\ i&LiJI ii-i'L oUI_^i*— *V1 jw ^u^h 1+jL-*J| *^ Lie 3jujl> jIj-s 
,jJx ,yij - Lf^jyu JU i-JltJI <yi « lj>l j^i t l$JU> ) I4.X0; ^_ jl 
( r JSLi ) ^,„„a;.ll jy UiVl J\ - i-U-l gi 




. iu*w-iJ1 jji i*i':JL ii-lftl^j oL*rwi"] **iji» ^"ji t ' S pjj J-^-- 



-oC- 



Lll^ll <^Li> JL^o ji ,^J!...S-JUI d^JL^JIj .ol^^Jlj <A-4jJl oiL^LS) 1^1 <xLJ=JI JL^ 

.jjl.. textile printing i^Vl leU»JU*j1 Map Printing 

JlU ji L£ .^Lkll ^L*1 ki J^"' 1 "' ^ VJ^ 1 > ^' ^^'j oUWJI > S.Juit Sfe** JL* jjl 
<^LU dJ3j .(tfj^JI ^JL ^ ■^ L " ^ <^ U 2> 'C^— ° 1^ '^ C^° ) ^ L ^ =JI ^^ ^ Je ^ iJI 

dt l< ,V. '|, <£.j ji , al" Vim oLitUiJI jjJ-"lJ <jJSJ I Ci\ l I U'U I 

LtLiy .ji'^Tj-^'i" ^ ^> ^ ^ ^-. ... 1 1 jU*SH dLE ^j Liquid Inks W—^ jL^^i (1 

.imLJU cjliwJL. ^LkJIj -j^iil^ijij^ 1 

_^ itLUij .o^i-AJJI ^L> ji U jLi ai jUJM e& ^j, Paste Inks ^^ ^IjJ «JJ jL^i ( v 



.Letterpress ijjJSiJI SjjUl <tUJIj Letterset iujall SjjUl gtu-V] > 



i y-tiU 



LI I 



.*,U>*li Ubb j^U^ J££ Jl. jj^ 1% jjUa.1 ^j Powdered Inks j^^^ l^s ^fe jL^i (^ 

^ ji ,i^cL^i oi w .ii > ji .LJi^jiLiJi gt—Vi > rij^Mi ; ^n i-i,,. JL ^ai ^ljji ^i ***&&•«»; 

SjL ^ij .{VI ,Ve) fJj Jj!^. .Colorant oL*L riL> =j <^Lkll ^Vl j^i JS jU ^«U1 Ji^j 

.dye Riu^ ^jii jL^Vl ^ ^ L^ljj Pigment ^i^Jl £> > oj£ U- 

i.lcjl gku. ^k JjUJ binedr ±Jj£ J^ , «Jij Vehicle iLU SjL ^ ^U-Vl ^Ijil JS jU L^i 

Jt 5UL^ jjSe) jLi^Jl k-^si polymer ^^1.^ ji resin ^!j ,> iaUJI ^i jj-^ <LLJl Sjlllj 

.(monomer solvent ii^j^^li 

_^U i^U i^jjl ^cj^ ^lj^ ,LUV ^LUI jLpu kli: ^Jl ,^>'VI oUL^V 1 > ^^" JL ^J 
^ ; ^11 oL^^llL ikG>l ^Ukll jU^i o^ <-x^ J^ oUj^ ji oL=.3^ ^ U^i ^Ll^j ..^UkTI 



Liquid - inks ^UJt jU&Vl 



, t> . , ; UH LIU1 > Jutt. *jLc) LLUI > i_^LJ= c ljli ,> 6 lj— ^ UJIjaj-^JUI i^LJJI J] 



& 1f 



-*^ fi ^ d>¥' &1°U ^> jJ(||] ^i ^ Ui^^JiJJ ^Lkl |j ,(g|I...ju«J JjJI jl ,J^£1I J^ 
^b o^ JJJj .UpuJo v ^kil UUJI ^ Jl ^Jl JiJ 1^^^ ,^LJJI CJ UI ^ 5 3j LJ| oUUl 

^^w «' us .<^sj ^.j- ,> j*#s a* Jl i.a i V m jji ^i^^^iaji c iyvi ^j^ui ^^jij 

jjliUI j L^k ^oz^^ ^il^^HiJi ^yi 5fl jl l^j high volatility J^HJ UU1J <LlLUI Ijfes L^, 

0-_ JSLi. ol y*^ V SjtjLkill ^WVI J3 jli simple ink distribution system j*aj u ^^ y^ 

■ ^J=JI iJ'b inking rollers j.u^Ji ,>iVj Jc ^LiJ] .•-■„., 

^^_JI ti^k^l Jc Sjj^il LiL^Jl j^ ^> > <l^ (1 f^_ui ^ .^j, ^ thickness d. -y 

.anilox ^^JLVI ^f^k^l ^L iij^Ut i.iL^^Uji 

.(iiij/jia r..« Jtj \«T] 

■ '^J •*£&*»& i-^^ 1 oLVjJI JL £i4L ^| aJ*3l l>U icLL j ;. ,^-....n 

.water- based s_ycli]| i^L* jL^ij, sol vent- based j^Lkia 
£» ^^ jL^VI Jt jV dJij .^l^j^iiili ^i j.jiJ |$|| ^u^ ^|-3 j ^ s^u^i i^iLu 
corrosion JTu ji swelling J.LLUI U ^^ i) ^ ^ £ ^ elastomeric-plate &L, ^UL C3 J 
> l^\^j^m\ jL^Vl ^io j£tf SUIUI UUI ^ j^ oV^I Li oVLJl ^ Jj rc%> i|l li^j 
*s?^ ^^j -lower esters i^aJa>^ > ol^ I iiL^I ^ dJJj solvent-based i^Lklil ifctaUJI ^j will 
■ _>^JI JoU ^ji; j jiiji gjsJ^fl ^^^ sjjl j ; ^^ ^^ jj^ .hydrocarbons -^j;j<jj- : »JI > 
.press speed ^Lkll Ui jl^ ic^J <^u ^ ^JJ I ^ ^l ^ ^Li^ ^^ j : ^J Uj|, 

Jc ^AiJI .^Jl Jc 5>iJll ,^*JI L^fl j^lj^ J_^il jj J^^^U ^iL^JI J^ ^^ill ijoJ 
^ ^J^ 5lj6 '>* {S^^i J*L>*JI {Jbfti >j J^) Lsul substrate wetting 1+ax.UL ...jIlh s^Uii jl 

.environmental protection aUI 
JJjj.^li^ljl^iJI JU^,^ Jj^ aJ^jX; L^^^oli.! ^ii.S^UJI^Loiiil^^^iiiJI jL^Vl Ul 
(** *0** **'ji* oU4» u^ 1 J*»*«u So&Ufl <^U jUiVl dfij.air pollution e 1^1 oj:^ i d ,,.. , -; ^jjj 

.nonabsorbcnt L*U1 j^ ^>Vl JL jl absorbent L«UI ^Ll^Jl ^LL 



•V 



* a i 



tjjLi-j U a£z jI_4^.Vj drying speed JUiuJJ U_ >i *-iULjJ. 4>*£II ,> /t . ^ ^ SjLaJI ^i ^P-=^ 
LSjW)U) oUUdJI JiJI jU LAjI <_>iaJJ isj^tt oLVjUJ ^-a j-^l^tl (^ifG) jjLu: Sjy LlAiTj foaming 

.c Li Ij ijj— S3 I >>■ ''■»* J-''-' ■! I — - t — ■ ■ ■ - 1 1 jJjl! i Jj->jJei 0^ ^oj^Loj * J aLi j Jj J I J \j ( I j""* I 'L- ■ . j I u I I J 
tjjDjJftja ■-«! a lulj . c-A n J^J' ' j I '-^ V <iaLsjl J f jJL I /jjaSj ^ 4_LaJLj_i_L±l I o' yo_J&_JI a oLijjl Jlj 

.4-oLcjll jrJajjj _k. JJl °~- £*-i Jfsl I - I • i I <Lojlil.l l yc I oi. jtH jl ... al,^ j . .,<ta) I 
,>Jiil jjj-i)' >iUV 4XjjjJI iJL^- itLJoJI ^ J n 1 "i . .i i *lj >J ■•■^1° j j -I oLjjSji ftJ-ijJ iJLJI d ,,< J ",Hj 

-: bread bags ^^Jl ■ iAn ^i ijoiiiJU 

/ t ■ ,i a_i_j L-t ill I J'--' | _J Lj — u'ft^" 

D 

/t Plasttcizers oluu 



I |j "'" » i ( Luj vjil I j I Lu I ■ - N v I jj-u ) 6 jj Li. LiLi-j o j_aiui-^) <j I^Jij-u I ,* I ' ** "■ ■ ■ ■ I ilj "Lit I 't-l I <LJL jJ=J I cli-i ,J 

. Lj V. Lil--, ^jjlkll <LeUJ I rtJajuu Jl OjJiil I ■U ^J.kij.ii I JJ^>i= yj^- jl 5j^uLj-o Lai ^-taJ I JVi.'i I 

very small iiiJI oUL s^LiJf USLaJl SU ^ jj jl^^jjj^ 1 ^^ J <j .< " U i-iJiuLiJJ 5 ->jnj 

ujlUll jjiVL LAil Haj i '■ i^'''» l ^j1j jl oij .jj^'^jjjj" j^- ^-jjJ 0-^ 'j^*"- 1 SLtn ken cells 

j^ui: iUi: a t43 ...■" jiLiJI tJJ Uij . ^Jl ilV 5_JLsJI oLt^^l c^i JJJj oj3i3J.t LiLJJI ,>. j^-aJI JiJ 

» iaj l L . v. S ajjj (SjjLiJI LiLiJ I L4J l Jul " Jt I Jail <UjjjL?ijJI ■! i IjL, ,.Yl It ijjiLu j ■ a 1 1 t^iijj ■'■■ i-> < Isq-mJ 

jl iiUJj (Doctor blade -■ ■ ■ .uii J.^. - .. ^^^Ij) ^^^Jl ^LoJI jj ^jl^JI u.r.<ll j-^L^ ik^Jjj ^.I^JI 

/j^LaLsJ' *i' *fj f i LllUsJI <'l I" J a I ■ ■ ■ a j ■ ■* I -^11 - U ... 1 1 i Sj_ai^J, I LiSLiJI ,3-°-^ ^-^ tH" ' ' " ""' J.' a I ,i.l.'° liM ' B 

. LjJicLJa ^jaikil iaLtjJJ J jaU I ji^J I a -^ -^ ^jljjjij 

.^Sl jl (iiiiu/jj- £aV Jl T £ £ J ii^jAji \d- ■ J] A. . <>_. L ^jljZ jllill «-JJI cWV ^Laill <itjj-Jlj 

I 6 I S O I J J I l-i I ^ I I jj iJ I j — ia_JJjJ I j I i_i I ^J i — ijjaj Jj__S_ajj 



jjll cilj jj^\j^.jijj\ j L ^ a -' Li water-based Ink ij^UJl <LULa jLl^.i j volatile solvent-based Ink 



0' 



jlp.1 l+j . «u.^-. ^l JSLiii dtS <^Lk)i C> JJ compatibility ^Ln ji j^L-: J£Li~ f ^k^: V ^LLili 

. "UjaAxJI oLuJil 

L^JI l^lj,! ^i UttUI oUSljJI j- Ijil > >.i u%^ ^ J^^ ^ uP volatile-based S^Lklil 
j i ^u li«j d.jini ,>*lj»i.L j^l^jijj, j La. i ^ic J>^J1 LrJLiii^i oS^ ^Ij molecular weights 
d£ * Ijil La lii j-o. j i .-'.H J^'i ^J^-ii JI J^°e J uJ jGil oLoLi LcUL ^Alj-iL'Y j^I^jjJI ^U^J 

.oUUJI 

■• 

l jjj.-j " ji^ .^LUlil «_»&! olj jjj*it>^jall jL^i Jjjii y^ j^jm Ji J^ ^ oLaUI ^tji) jl 
.aliphatic hydrocarbons LgLUi ol»j^|%H-f« .aromatic hydrocarbons '■LJm a^^-S^H-** : ^ 
, ofo»lj? jy%j chlorinated solvents ijjK, &L&* ketones cLi^ esters oij^i alcohols oVj^ 
Jl_= LiiLAJi j_j_£ oL^Iii ju J>-aJi J%| J* .glycol ethers e»l j , , j.. \r l J jS h ? nitroparaffins 
.L^U &&» a lLjftai j^i^^jj jU^' Lli^J L^JLuii^i ji^ retrahydrofunm ji^^^^i 

oUUJI °l~^ - LLL. ^ ^.lil^JJ j^iilj^PjJI j^- J-"Li iiLa ^ ^LLxI^J.1 olj^JjJIj .oL^ 1 ^ 

J} -.\\ J,il i u&U oLi-^lj^ jj j'i ,j_JJI U-Jt ^jLJI oLoUJI ■ di^/n ^^Jl jL^JI jjaVi l LpLLli] ^ly 

^j*UI 

Jh ji .Lus^l (oLoUJI ji) oLoLcJI ^JJ ij%L Ji*JL^ ^ ,S_uiUa]l L^L. j^^i l^j^jj I jt-t^l Uil 
^ilj^j .^UOJI oUbLLj ^LLS) L^il^. .jMjf&l ^a pjiiuJU Jj^ paperboard g^ill jj^JI > itjl^l 
SjtlillLuU jLa.Vl Jh JLi,.J U .(Uj^j^dlj^jL^ll ^LLSJa^Jl jaU&T,^ (jJI-jl^-Vl 
J£ ,. , . ..." 4jyc i a ■"■ .^UuSVl ^JUi^ jjI jVi 3+i nonpaper substrate i^Jij^I j^i oLLiJi iiUL ^i 
IjjtlSlcU jU^Vl^oJLo-i^JiLU^ L+ijS^iJLviL-JI >LUI ^i ji ..Ij^lojX^ jL^Vl 

.(i^LLHI 

g-Ugjj ; " Jl L^ >*L ''j^ j - <lil ! MW J^^ 1 "^ ^e 1 ^ V 1 -^ S_lcUJI ULL. ^Lua.Vl elk Jj&j 

.j>£->iJ' "^ ^ t • ■■'"■■•I I 

J ^j .^^l^jij^JI ^LL ^i S^iUii LJL, jUskVl JLijG^I ua «a3 JI J^ «U-w»Ij tS^a JLlAj 
JljjL^UiJIiiljk^yLSj^^iiil S^UJI L5UJI J^ljO^oiol^.^JI J^UJ Jjlll ^J^JI jlg^ljll 
JjLa j^ o'j^jljdl jl oLiHtjJI cih J* 'l uajju JLlij .oU^LJl ^^^ e L^I ^JJI 4ii5U Oij: ol^li j!>LA 
jl oLkl— • VI ^ U LiUI jbaS-l Ji ^ olj^jJ' J' ^L^U 1 J^ ^JJ <-uli=L j^j ^jil Sj^ 4iLyiI 

.f- Li I -a £j<Tn*ifl o Ljjjc 



,..,^, ,k.... ^1 ^ Ji ■■-... .1 ^ shallow tL-ui LgU ^ *1UJI »j* ^i ^s^ ^ l^ 1 jL^'^ia* 11 
^JL oU^fll a* 5 *-* u' >d ^ 'Ms <W- ^^^ " Ul > «£« > J* 1 1> ^>^ 
jS. Sj^II U*«5I1 v^UUI U&fll ^ J* Jj— ^ ^ a^ 1 ^ ^ *W ^ Ul > fc >*^ *"* 

: Corrugated Carton jlAll ^JSII^ Paperboard y^ll jjj3l 



,/\v 



organic pigment (ja*^e 



■/ — c i a y extender (wiping aid) (i^Lkil j* oUUJ g*4l U^ jcl— ) i _JAJ= a** 

r/ * — . — __ acrylic emulsion JLjSi y K - ;. . ^ 

.„ _^ - — plastic izer jaL> 

y W j - Isopropyl alcohol ^lujjyje' J^S 



y.v 



WtlX * rt i ju 



.m ■ — — — (pH JI iU.jj.L^J) moropholine ,>J>j>« 



£f\ - 



iU&Jt\ <&dtl W* > ^ ■ Jjj" ^^ |atUai ^^ **** «*l**# ^ ^ Vl JLiil U1 

/l oljj-J^^i^jiJi 0^ «Ujjj 5jJcS iiu^o 

/X. 4iUll ^I^LL^V j^ Jolko j^lj 

-/\, jLuJJULUtV ^jjils gjllj 

/r iijLli ^Lf* ^U^V Cr^fl ^3^ J- 1 " 

/oT (^^kc ojIo) JjjJ^ 

.L^jliL^jLJI Julcdl ^k-u Jt thick ink film dt*& ^ ^ ^j yj^ 1 a3^ 
<t^ill UL^JIj rheology ^W u-^ ^ iLLJI ^ Vl >^ ^ 3I ^^ JI jt ^' J 



oU.LJ;L iag£i£l meshes ^j-^iJI ^L^n j^ ^j_=JI ^i^iJ squeegeeing with a rubber blade JaLkJLI 

.stencil J ■■■'■"■ -^ I ; <Hi* jji ij^Lkll jji cjU-LalIL »UI Ji! Ljjj .4-ic.LkJI 

j] i"i<i -l adequate flow i^^Lo jLj-a. jl Ji.£ i^L^ l^'^?*-*^' j^*" ''••""" u^ *^j (-M t>> •-■-^-y 

^jjaJI uiaj lillj >*-jJJ '^ilj-a-ji,' »H ^\i mil g-u.m J l <Lrs.jjiLI ^ 1 mil Ja "LjiQll SjUi ■ n 1 1 q -t \j Jj I n -\. I ,jjj jju 

» l ,„ Jc j ■ ^ ii string jj aii ji drip ^Uaj iijj-^ o-a In if Lk -uu iaGJI - i — l Jt j* <& t ,.t J I *jj ^it 

. <f^i.tl I j-i-iiM Jc 4 "Jin's I J ^vU i=-X^ I <L,J.J In 1 1 Aj i iiJit 6j^iJ r Lij Lfi j-oV Ij ■■<» li-il I 

: J I 1 j j 1 1 /~,j!l ,jSju ■Lii'j^.^iiJ I ^1S 1 1 "ill jLilj 

4jjl J ^_ >: u J i j La. i i ■ \- 1 JliAj plastisol type LiitJ ^L-=Jj soivent-based «_uao Six.U olj jLai 
JLmj ^ 'j^-3- 4 ^j-zj textile printing i iiniHI icLk JLv-o ^i J^^=> ^j ^ ; --'jj- j "-» ^^ S-^La ci!j 
radiation-cuting »U --V 1 ' 4_aJLLAll 4 LUJ1 4_ iiUa.jj mil jl ^Vl jVI J I La J1±S * aI^II L-cLUl 

( -v ...a\ .n Jj^i t. LJi.V^ ) 

- 

■ a-U"ll Jl -. - i <JL] [ i i*i 1 1 JjiiflJ I oLLk <c.Ll1=J ^ilja.jjjuj j _-^l jJ"-o O-'J-^ lS-V '-"-^J 

JO • organic pigment (i>u k oi*=^ 

/i". titanium dioxide ^l^ili juu*&\ ^lii 

./A vinylic resin J^^nl^ 

/t<\ glycol ether solvent ^A.1 JjSJL ^jj. 

. / ^ o ketone solvent j^ ^io 



Paste inks ^^ud) f ijili cIj jUa.Vl 

I ■'■ I ■ - K iLaJLtA l j_j£i I (I '^ lj (6jjL jl SjjL jjlC <tlj~ ina rr In i u I Ja aJj d '*^J f J <Cc LU I j I ^jj^JU, I ,jj 

tSllj jl^jV^-its aj (j-»j.<j*i3jj 2 jf. l il-l l jjci J JJ.V Clla.1 mall (jl (j^A ,jji jiaJl t-J^J fjc-UJall CJlaL**!! (jl <*lj^l 

■ill" ijLiij jjl ^JtAJj <JLa I ifJ ./uLll ill ( j£. >j"'" JjJi i_ lLjj L LljL Jl^jUJI r jUI jLi iiiiLa-iill LJL1I 

. u_aJ I I jjj 4_i£. I il->l I ■^ I j-^l I yjijJ J 'Li '"* ' * 4j Lite Li ^t 1 ■ "^i \\ ■ ■ ^ 1^ j" 1 1 e L J I i_i Laj . ^11 1 j i ^»ij I » ^ ^ 1 1 J I ai I 

jjjj Colorant iijlil ijlll J^_p jU JJJ Ja.1 ^ lijjLJI iicLUI j^l J*\-* ^i *->jr?^ ^*^ Jj^ (J* 3 *-" 

,^^.1 iL^LL, iijjiu ^jiiLi. jja. ill ^ lia |J^I j^JJ >* <*U6 J^- ■"' ' 4-iS l^jcjiill I 4£.LUI 
Jc i ■ - 1 1 ju j_jj < -U'i I J I «_a. jj cli jj lujjjj Jt I ^J^ i^J ^-?\J J ^ ' J Jli^ A ^ u^ '■"' ' ' L '- a J^J^- 1 -^ ' jL\J Ij 

.iiiijtiijii «jkii oVi 



N 



iJl>jlJJI jL»Vl r L-?.1 ji gelled consistency i^iU d^U; iw»U •*** 0' ^UH «>#il^) 

faithful u^Vi '.jj^ii j^ e^^ ^ e- 5 > J '^ U ^^ ^ £ji ^ J ^^ ^ LJI *** 



^ z.iLj^v.111 kLkl I ii^lj, M-" halftone image o^L^l j^ jLi Jljl 3^»% < reproduction 



.Ji 



I 

LkJI 



Sheet fed offset lithography £jilL. iuiill olj Sj*iUI ^ UIJ&JH <*UUI 

rf^ttl j^l 'ju^ 1 ^ J^ ^' * UU > ol ^ ^^ *^ ^"^ ^^ ***"' ^ 
c (_i:VL ;^^ offset blanket iUUll <*•&! fcljL-J JL^Jj .J^^ 1 C^' 'O^ 1 C> ' board 
LU^VI U.U i^ii clU, J.KH- l-L— ^ 5? jJ ^1 jJ^Vl > ^ -ifc-tlj Jj-a«JI ^Uyi 
> ; ; ,_,|-4-i i g-lj^II ^ > ^LUJ y^3-il jU-Vlj compressibility Llkll iii^tfi JJ3 L^UiJ 
oxidative process fc»*j5Sn oLk <UJ* Jk~ o ' 0^ t^ ^' ° lj ^'^-V^ 1 ^ Vl ^ u 
o^ oW~i# ^ l ^ i - 1 3e> > t^ 1 #** 1 fV ^ JUI1 'M* fcJ ^ JI ^ > ^ ol jLv - U ^ s 
^ Ji l^L^J ol*L» ^ E .H*S jUSfl dB ul > t 1 ^ L '^^ ^ J Infl ' ared radiat '° n ' '^ 
™„ L. .v,- ^ >>il c I3J1 teU» ^JU _> US- ^j— ^L^J' ^ L - J ' j— 51 ^ ^^ oLi ' " 

^O, j* jjudl C ^J >W Jd> > -f^ J'>* ^ ti ^' ^ ^ *** ^ "** Jl " U ^ JI 

LjL ± j U^k^ fS JU JL^L U^ >^ ^Ij oUlill feLt ^ SjSi J^^iUjjUIJtj 
^ = :: ..^-;t i j^ <^VL i=JLJi Je> > jU*Vl ^^ 0j .l^tA Average cL^itlj cosmetics 

.sjiMi <^ i** y^ 0'>' ^^ ^J^ 1 * 1 - 1 ^i C 1 ^ ^' o^ 1 ^^ ^^ -* =ULUI ■> >" Jji 

, e > > LjiSM oI3 V'^^ 1 ^^^' ^^^ ! > ^^ ^^ ^ ^ > ^ iLkiil ^^ b 

: paperboard ^^1 ^>" JjJ ^A ^^^ ^ 

^Y , organic pigment ^y^- ^^^^ a>^ 

■/I . phenolic-hydrocarbon resin varhish ^jSjjjoa-JjIJ ^^'j j^jj 

y-t t drying oil alkyd wili^ *&$ ^J 

■ /Y hydrocarbon solvent ^jjjSjjj^ ^ia 

/x j0 wax j_ju.i 



f\ cobalt drier oLj^ «M*-* 

'/. \ manganese drier j_i\i. > jjaui 

/\o organic pigment ^.^r &**&** £$1* 

-fl. aery late oligomer ^^aJ jl JJj^ 1 

/r . acrylate monomer y^y> AAi£\ 

l 

/A photoinitiator and sensitizer .j^-^j ^j^ ?&<& 
yi wax «_ 



_Cl*-4 



/I tack reducer ^-3!; ^LLa 

Web Offset Lithography .L^i > iuiHI olj ij^UI j^ Uf*£JI icLJJI 

I j . ^ a 1 1 j .^- ji ^ iijAJjl ^j : -,...WI ilLa. Ji iuuuJLI "uil^jlJll c^jLJLI ^j^ii j-jIu . j-Uj j-JiJ I o-j*alfl ^ 
JJjj ■ . -Ul l <Ji Jilj 1 ]■■ iijJLlll ^ 1 j "■• I ■ ^ ^jjUall oUJI bobbin ^^ ji ij<^ ji i^kjj_JJI ^LtLJJLi 
CiLt hJI iaa^U ■>' f jll I j j a H °' s -^ -J Lis. j-o *■ Ij^-uVI LLa o^jj Mtcj- iUa SjjjJS J'jJai j-Jt Jj-^a-aJI ^^ 

^ a 1 II «_Ll; ji rewound Lg-il jLu Lai i ^ ""* I ■ ^ -i*j Sj^LJI ji L-i^ViHj .^•>i^l oliiSLU Jill <ujs.LijVI 

a ,u, , ,r,ii . .un iyj «jj j^ij LlL Jc j-^ajj ^LuSU ■lL^Ijj La iijjlij 1 ,4 u i n 1 7m jiij ji sheeted 

Ac JjjOji^ ^IjftjIjjJI 4-JLi j!>aVl r!«J-"-..l jj» ^>J=il kjj-LlJl IjLii] , txJaJj l J^L^uj ^ISii Jjjj 

Jjwww t , ■ „ -.« 1 -^Wv ^1 \t\ ^ U fi>l>* <^jj cj'-^ ts^'j) circulated hot air ^iUl * Ij^Jl o'jjj 

(J«.UII (_^jM>i)l ^jUaJI 

. itftaJI iiiii jii tfj^ *j*.3 *■<•"• ■ .Ql.M ololcjl A& "Cy-J^ ^ ^ .. mj ji ljJ 1 ^ .Sj'jjJ' ^Lt lia >Ji ji->" iM 

<_^j^JVI <^>JL ^lavwVl ji ultraviolet radiation ^ ... am JI j^ ^bui^fl ^Jc i^Jdij . jU^MJ *%jaJI 
oli^Lil dJ3 -l ' ^ ■■■" '.- lia ^— 1 .i^k^iJI o*-jVl oVi ^ L^.Ij AJL.J o^f ^b electron beam 

.( .>!■- ■■■ >!. II oUli. Jio) Sjl^aJJ i^L^JI oULJI ^Ac 4tLkil iikj^l 

board 0>ijSIIj . jjMjJI itLiL ^ Sjj^^xio ,_a _; l *'i ll JLs^. ^i Likjj^iJI ciwJtVl <-cLJ=. jLi ^U Ji-^j 
.JJjS .Sjjill ^ iiLUll ^> LLa «jisJI cjV'I jljjj ^j^" ,ji < j l ia" ... n iLU ijLj Ji£ ^Lt^iVL JUaJI LSlSj 
jj 4 i K~, Ji'jj -? Ij, j ...j it^jLu jniSl j-oi >* iji I y^j^Al I LtUJJI oU.jJ 'j->-q-^ J\ jLpt^l ^ j_l^ J\ LiJ^ 

i_l,j,'.ll o^-*Vl 4£.La1s oLuSU -jJLJI ^^1 j-i-tj^a. Jj-iil I oLc.j--Jlj .jM}jilj>i.jJjjJI OuljJeMjjl jJ- 



o a 1 



. (^iii-i/j^'n ^j Y[£ ^ U (^1} <i^j/f._ti \Y. . ^J A- • ^vj La ^jljli (j-A 



electron-beam curable iiijj^JVl iis>JLj iaJUli 

/\"\ orgainc pigment ^ ^ ^ '>"->_'. ■ 0j^> 

/£ ■ aery late oligomer j-jaJjt 4^-X 1 

/V . aery late monomer jajjj 4^j^ 

/\ . extender resins aj_uus ^Uj^Ij 

/t j0 wax «. o-lL 

/\jo stabilizer es*Uj1 j^j 

/\A (j>-L=) >jje JJJ' 



/ ^ r _rW Asj- 1 ^ £^ 



J 



(Letterset o^jiJll jLa.1) <^J*1I S^LJI otLUI e k*-Vi > i^ULi j^ fcLUI jL^-1 {v 

^ jaiLtl jjc «jyi **}-£*** dry offset ^iUJi c^Vl ^L sj^ Sjii Ji° i^UJi tL^i JJs -i_>^j 
- b j;\*V body f .-,. r ii J viscosity ^j^Ui ^j^ ^> AL^ U* J^. ^J .1 j*JI o_U #il OjM 1 ^ L ^ Lil C-^ 1 

*S csp. - J<^m U.L ^j-.-aLII .JJIj ^UVlj two piece metal cans ^Luki > il£tl %*j*i1 ^Wl 
mandrel jl^JI t L£l S>^IL JU-J Ji ^k ^^^ ^LA gj, oVi f h^i ..,L. j-JJI > oLuyUI dL JS 
okiillj.j'jll*-" ^^l^ifcUUIylUft \X.. ^tjAgl^ldfi^glStflfe^gUfe' press 
. |j --. bevergae cans oLjj-il! >Jc it.U*l ilL^JI ^it ^ iL.^J.1 jL^Vlj . v _ . U . t . ~.I 1 U** ^ i^j^L 
Jlj£j ,4.»a«U .Jkl'l ^UkJ Li.1 Ha iJjV...,! ^^ < , » -> *. J\iH J*a oUU^iVL. JUaJI U1 .SjIjpJL SjLc 



-\\ 



<jj£U <ujjjill ^_J*]I <^LlLJ ,4jjLJt iijjxl.1 ^Lj^VI j-a ii^^oLo j^ 4cLJq ^j-=J <L=»..j^aj 4-jj^jj j^-Jj l+gkt 

■ ■ A, 1 , ,,l I p 1*4-1 Li ■ < • a •* "■ 1 1 ,jl_>il ^J-^ t^ * ' ^~ " ' * ' 1 ] * ' ° - " ili-i [j^llj 'Qrt^» H* jo 

/oo titanium dioxide pigment ^.j^LliM -u^i ^li q'i «>_■.■ j>l*> 

/\r me 1 amine resin varnish c^°%° £-"L> o^jj 

/y~\ polyester resin varnish j^*\ _J# g«Jj Jmjmjj 

y\ acid catalyst .^^^^-o^ ^L^> Jj>Lt 

yr slip additives jV^i oUUal 

yr _ tack reducer r'jfi ^Ai-L^ 

Letterpress Inks ^jyaJI IciA, _)U*| (.a. 

{corrugated carton *_LAll jj^jSU!) ij-«_=J.l — ajiiiJl oLaLi ^.LiJ ^-ij-q <u^*j J^a^l^ jL^Vl Jfcj 
JiU_ti j^sJI ^^9. Oj^j o"i uaji JO ^{^J 1 ...f-ij^* ■jj^ a ) *J*iM iijjLi oLiLu ,>a •dUlJ ^ Lla ^JIj 

absorptive ^-' ■" ; - Vl il oxidative s.4*--SVl ^ I** j^ 1 -i>L_^j i-^L^Vi -u_^lij.i_} jiiii 

jjjSi ^ guSLI VJ JL/VI dllil (jLJLa wjL-U l+^j£ ^ (-Jjj-^JI ^U, jL^^-l j 1 ) JjM 1 J-f^ 1 i»W*^y ' 
■ j^Ji ^jjJ ^v-J J^ ^^A ,*-j> jSJj . /" >aJ U *-> jj-il I Cjlj ciL'i^U Jt 4jiLuLlU ■»' '^j^j" 1 ,; 1 ^ -■■•■*jVI jl ■ -■ 1 
J^LaJI * lj] ^3 jl ^Lkll ^^1! jlj^V ^l^u jVjiJJ oi^Jtj iaK".ll 1-. .-;■. jjLJI ^JJI jli J Li i/| Jcj 
rtj-ijal jl -s_*-! <_^aLi_ij 1 ^ a 1 [jJll I <Lcl_i_i= j!>-i-u ^ ^-SjLjili j_aj Li..-s.ij-u <LljLij a_s_ij ■ » i!~H 1 1 .'■ ■ < I -> L 

J I j^.j i^JjJ I j I Kjtjj*-aj . a_^c j ^ 1 1 Al I jjj jiJ 15 a Ji^aJl I o Lj LiJ I <Lc Li J Uv-o _s j .UA. ^ii Lmj ^i Ij-s j . ■ .*C I a t ! 

.lU^iii I <jj^a.j -a" a K". ^uiLiiJlj t lj| icjjju juji 

;<. ^ .^11 l>3jL"' ^ j- 1 '-" ' "ItLiiaU _)jj_ui wij^i. _^i=J Sia 'j a '■ 4_uS >j Jj I « .» « 

: ^j "Lja.JijjiJI <Gjjjj=p ^i j j^'ija i<LijuujjJLI ._j"Vn 1 1 a^jJiLil ij^LJI "U-LUJ jjimVI ijaJI Ul 

(gilsonite ^j.ml ? ,) ( _ r Ui AJU i gBlj 



-^* 






-naf- 



(j j)"*"in 4-iiA Jc jLaJ * 



<il 



. ( s^^l jLLLs ) i^LLJI jklUI Jl^ i^j^ iu^ 

JaI^j < £*jy*£JI L^iii^ £uk§ (jJc iiaijuo ^LkJI jkljJJ yJt <=lj^' aia 3^-"!^ 
ajpiaJI ^"Myj ^jiijaiijll jj^ 3 l^ Ju>" Cr* ' * t>^ lJ^^ 1 "**^ 5j*»JU <U£,LLJI Sjj-l^JI 6 1m 



t*i>4^1 1 J>J I J Je-^»j^ ^ b* J 



'f. \b^* 



(\J 



LLo 



JIUU! ^ ^Jl j^ ^1 J^ 4iU . kLLlI jLa(l. ( <> »>II liA i;Ui ^ 



tl-II I 



JkJJ J>Lk £> ^i/Jj ScLLJ! jU^! L^jly^lt ttLol] ^yiVl 4o— LuVl 



P j JaJl 1 aiiil 1 <& Li!i 





■ 


UJJ^4^ 


poise 1»IjaJLj 




VP 


°V!° 


U.S1 ^atkjJ • 


»Jl T 


f'u^ 


i_ijji iULL. d» 


A ^P 


>VJ^ 


1 i^jfj^-^* • 


^J! A 


,*V}*^ 


oa^'-Ahd * 


<Vn*« 


r.^ir 


[Va ^iiiUja jjfi. R_Ja • 




-.-— 


<1_uJjL>0 S\ lU 7T„la.i ill 


\.. u i|X. 


**VM 


■LuLii^i <c.LJa W 



as.- 



{_ji)j-\jjiuiH Jipfi Jute- 4juJa • 



2€. .t« jja (jjaj J M^i ^^J^ 1 J^ 1 iM ^4 <^*M *+J S J^ *£# ^W 1 
*Ua lD^ (> ^^ 4eLUl i»oL^ ^k^ljj jSlj JaiuJa ^J] 4aA^ 1 UJ-4 ^^*-4 *jcU«B 

«j_L1jj j-c. ■/:-,! ^Ic i>>4 ( £?Jl ) flj$ lmU 1 t-il^j^l jpJIj s giJ ^r^ 
j ja ^L_a ^j-^Vl A—jaAiM ^-Jcj t ^jak-ll ( , Jfl ,^ lj ^1 ^LUI CiL^UJt <jlj* 
ja U. CilJ SJi^ AAkp. oUJ> ^ J^j^wJI J) jJJ; fcliill ^t j f l jSW jj i-il j*jj-M 

j_lJ| {J__«U. (J ^jlIL. 4j?>jOj >5£u J 4-Ljj^ g-aOJj J (jS-j j*J1 ifiLi^. ^S J«j^ 

.^iij>ii <M '^Jiji ( diissa^L J&j ) isj£ vi m^ ^Jj ^j^i ^^ t= %)w 

j-- j_iV ^_J1 j^i.^w ^jJ o^ &* ^j t^j -Mj^jP 1 ^y=U ^-^ ^^j 
a^jU jpJl aM^ Jib a^kii- ^sIjSj I^Ti^j U jLSjI Sj^ ^* ^J_jUI Jjlj-ll ^a Ujaljj 

2--,^ ^jSj ( jjaJI Aj1£H V-^ 1 t> 0/, ° "* ^^ ^" 5jl * fl (/ Oj£i (JJ^*^ u^ 1 

,j< ,.. k-,h .*. : - jj^a 4jjj1i ji i*iii ^^ *-^^ oj^ 3 ^4=h Vi^ l£^ u 1 ^ 1 uti-M 

^L dljj iull SJtell U^ljf V^> jj^-j ^j^Jt CP^l oljjLJI (> SjAi^J) cJj-SII u! 



7* 



lJ f3 . Juitj fciU ^^ jjlftl* J**** j"***- 7 ^*~y J*2I J«fc*i«J ^r^i ULrfjJVf 
kiUij .La J-«U^ ^ju-JI ji j-^Ija^jUV^' J*jfij ij.UJJ ^j^Jjf iJU »aU 

* * * i 

LfT^Lfi-j ju^uj ^ J ..tf j I jlk^ yl j* *-*'>*• ^rt-JI jL*i JLai-J j^-aj LjL> 

*.— -JL tiUij Uj^ ijuL* j>Xj jl V^-i **' *** W-fj-* /H-^ U»A»» -L-aJj 
^^lJ V-uil oUi^J! icL^ i^Lit jU.V'1 Ul iJtsU-VI oLLaUl *ftL* J L»Sl 

O Lb,.. aI I ^ L-iuyj s^^^aJI J-i» *juIj i^jLjj dUj jji!! f l^jL^aJlj t lj*J.I oUjilt 

jjJL. ^ J_iJt _^- JLtil J^^ JU Lfll J } ^j-iJI ^jJL- It, oU^JJI 

. LUU iiid ^jSw siU If^Jj 

oU^Jl JL^ill pJ^"ljJI J>a%— • oUj>>- jli { i-^^I^LkJLi^U- j^J-I 

cUi ,>i jjrfSlj J^ _ iLil^^JI i_tUJI U^Uw ^>I i4i> Lb ^LkJI ^UJ^J 

ii^»4l iSw- II ij^J-l /Hi'lM itLD 5->iji iiji> ^ ijl^l^^l iUUaJl ^U 

Jj! ^j>u'Ijj ,L. y*i-j X**-J jaS-j Cij>H j' v*^i jt*"' ■« s *»jj *u^*-^ ^y>L» , jic 
"VI i— «-; LJ" i5X— »i J^jcl-j Lj,>> iiU- oLaJ? ^^it*;! jl (-o^j iul L^f ^sSLt L* 

^^-^ til t>* lt"^" ^^ j**-** pM ^ ♦J^ fij&i ijl jJ*l Ja-j jU kJUf I 

LjiJj^ja-* oUjLL^ JUju^J ilj* L#Jl5"j _ ^j^SJl J-J-J ^jJ! ji C^^Ui' 
0^t> i^L'UI ^_DI JU vOJj^JI i*jli jj5u jUVl ^iw-jj ( ■-■> >- a 4 ) 

. ^uji j^-ji r u. ^ jui >t aijt, t h>7 ji ) Lad i+il*,^! 
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_ l^U* Mi MUjp-* A**** 1 i*M IfJU^-l o^ i> **J ^ ^ 



. ^dU^l«Vt - ^ 



^ j± ^ ^i jtf liu . **«* hj* Vt- 1-^' e^ 1 ^ '** ^ 



ijVi vV-&1 **«**R* 



H-0 

I ' 

H 

II 1 



^j^JJUl oU^I 



» * * 



-V 



.r^ _^A_ J_j~" J-rUi ,jJ^JI OUU ^ iXjif _jL*J> . Uu^ 1$ji___J JUsuL, 
*S -JI lZjUMcI^I t/.U p*Jsj I-l^f .! . i-li-T 3L.I»< till I-:, ^.h:- I 

■ &M"' * b-**^ _tlil ^> Lj-_li>1 

£-b — N J/ ,jj &pi^ ji jjj i*jj_li Jjix? LfA^ ^>X( JLii5" h?jXi _v_v JjVl 

vm-— > Jl:u_-!iJU-l dilr __ ^fu _li iUil £-0" Jjua j^J.1 _i> Ijlj ■ s-j*_ll 

•^JlJI _L_i*_JI ^_j /* jj.\ jU _£J. »>^j" **p- w^» ±_« Ik! >T -_v.lt j^.1 

. _l_VI »„ j'\ J-* 4jl _^> «j £__JI ^ ^ ^.1 j* 

ffw| Ji.ar ,,,.T _i_Jj;_Jf i-Jlj^ jLfJ-! '>-* p>J j- 8 i-J__-jjJUJI jLjj-VIj 

a -■ ini .-.is .in 

j^i-I *J___c a** j^L#cU Lf^Sj j5U uSlj>_^*J1 jL>l ^ 4*_~U» t- Ijjl i_JLj&j 
-i.Uv^J' jUI J_Uj & T^j ■_>>! yJU- i^Lki! J :,i.,.--..Jtl ^US?! ssU-T 

. ^J.| Ja_j ^ j^lj . j>j iL>l>^Ji » L*ll ,^t * lj»-l ixj^l ^jit ( ^_ f i^ *?|^-' 

uj" 1 ^ wHj-^"' *J*— P • — *' ' t— i_— 1 1 ^ i»jl> i3^— ^ jl y^?J vJjit jL*-l J_!L»_jj 
. . U-JJ JJR J _^UjJ1 ^_i! U_i J5 iJJ__ UU, J jjfj a^ Jui Jy 



1* 



t ^Li\ jvk-Ji jib ^u^y i &-!* Vj»-j sju^sJli UJ ^ j^ I <*& 

i,UU jUJ-I -•>; jj5j iwjJl jUVl alX-j . i^jttl >* iL-U U a* ^Ij 

sit ^ ^i iju fiji\ jLi Uujj i <iUJJ s^-j *i»u**l »jj^ ji*«flfl 
■ aubyUjuM' jWVi .*& *« W jsi jjl- #j*tai i^j jUVi 

u*, a^fc Sy la#1 t<M hU gkJi ju i^u^ ^ ^ i^U^-" A»& 

-^?jjJ **>> jj^" o*-^U' lt- c- lj ^ J •>* ,x ^ iJ - ^ J ^* U ^^ 
. ^Vl Jj^Jl *M* M3U W J! "J*** Poisc *k il - Jb* ** u ' 3 " 

i 

rv ^ J^ 



-i^ 



V tJ > ^ J«. &*■ *•*- *"" <^ J ** ^ ^ *" " ' 

jji^ . ^i J^ji . udi -> J *-**« *-** ^ »* w ' " r 

juiiu m* U >-^" ^> ^ J -*■* £w/jiWI ' *** 

jsi\ -^^\ e -b *• »-* **> ^^ ^ ^ ^ *** 



j) X* iA* ^^ii . i^LkJ I iJj^JLN ^iUi tjjj_ijj jjl^j ^J\ £ ju La Lji*_jjJ 

"* ' ur 1 ! ° ■ Cr* ' *&a~- *Oc> '^^*i lA*- 1 tJ*iUI 4p5jJ iJl^ji-JI jL>^l 
i-— LA) *>jjJJI olj ijjjLL-jji-JI jL*VI jl j^ ( (jftljiiJI «k«J) (jLc jjj^y 

*JL-t -Uj jj^^L* ^^ LfilUw -b^I "5/ f^Jail pJa~JI ^^U ijj-> *Mil Jzaj" 

) L*j i-*^.jJI jW>VI ^ \iU> SyJ jj^J ijJjJLJUj^JI jLa-Sfl jU tiUJLf 

^V) ^ j^ jJUl j^jjl J*WI jl J^ ( LJjJJL-j^JI jL^VI UW ,> ji 
* UJl i^j-UI (jU i-ili - i>jA; "U>j ^J-l l^-j jl tjj^ j* lJUJ-I *UL. c (^ iSljM 

jU LaJ < Lf — »L> j jj iSL-UI JJL" (jic oUu V ^y^ dUij i-tLkJf i_JUt 

^.^fjj . UxUJI i_ij jL>Vl iaUj j^ i-JU-i jifl «_L«a; i^^LJUjjjuJ! jL*^! 

. *4J j LLmjfJL?}\ tJs- Li) I *J l> ^ j£ I JUU iiiill ijUdl jjj] s^^ 4>jJj JJj 

"Uljjl *jJU Jfic dUi !>■» ^jJJI f LuJYl *U j> jjjLL-jj^il jj.\ ji US' 
j~a.iL jl j5U ^jjJUL-_}yL*JI j-AI J-»U jli tiUif , t'Ul jSSlj iiLk; ^isi 
i_-^_ j j^AI *£LH JLcUaJI JaiLai i-a-^JIj JUa-U) j+i. *t-L-*V) jjj! J-Aif ijj-Ai 

i-cLUI j-Lt U>»)j^ju-I ^51: J_v> U^^ij elb JS" JUiyo jii") ojJ—L c-UJJI 
oU-LJl jl l^j . J^dji <UL& ylt Jj-aJ-l JuiljJ ijjJJL-j^L-jJI jL^SfL 
oUJJI jli Uj jg\ Zj$s oUJJ) jli 2Sj JS\ jjSL- jL>V! eULJ ;.,,.I..J.H 

jlxa« jLaji-l *ij Ui" *_^l jj^ ^jJUL-jj^^l jL>VI lk-*l_H rUjVlj 
oUJJI «_J? jU^I J.j „l) ^ aJU tiUJLS* i u Ujj»cJ1 t_ijjl 4^j jwjj (jUI ^fjiJI 
^UkJI jljj-JI jl Uf i jb-ljJI jtkJl ,jU j^uJl L^-iwj jji J{U«? y^)I St*Al 



Ml 



l|^2 J i^u; j) 1+».;.*t ju* . Ij- *M) **»# ^jJh v W ^-o- lS - i 
v ^. JajL-^JI ^ t !jjVl dUU ^ Bleeding x^i; „xJl SJ*U1 J^l - » 

^- ^1 ^ ju^i r* **, *- aui ^>Vi tl^i U. ■ i*^ 1 

. ^j-i ou^ji mm ^y^ 1 *fl» jim 

. J-.;.--^i ^ jitfill i^ 1 ^ «>* l **^ u -> Brofilm r-^ 1 

«k- JU j*M jjy jLi |r^l **^ ^ J 1 ^" ^ tA^ 1 J-*^"* 1 
jiJ StrfS Jrf fJ Ji JUIlo • W1 *. Ji*i £u& Arto & ^ VJj 
jli UJLJI i^U %**& W* j^ JtfjW-u&M* j^'j ' J*-^ ^ 

. >i j^u ^ r ^ i^. ^i i^j^ 1 f ■*-* J *** r** 2^" ,J 



^NJC- 



i*gji uu j ^sH £i>;yi i^LUj ^J i^x. $ W < [ i^J *-a^ 

. j-iJl JLi 1jU* *^;t? * Lijj oUjL. ^ Jlji-J^ll Jjjlj jJj^l Jjjlj . gjjHI 

+ * * 

oU oUjl* c , .' ^ « IjJLsW oUjUl Ul i "«Xj> gJU: Jbutf fc#J£j - * 1»>— II 
oWJu ^ jrj>ii j>Ji uW*' Jj*^' v ^^ Thinners otfj^ JUj 

-j J^. L^L-* .uliJl iytpjdl obo-yi ,>* c^v t-^" JU * J *«W ** Jj ^' 



j>JI v^*^ 1 Jj'^'j o^' J ,jJ1 ^^ J ^Wtfe^ 1 J J^ J^ J^° 



_ vv- 



Jajv J> i, , . ,,. T i*/)UI ^J^LJUj^uJl jL>^lj i*JUaJI jdx-7! icLJJ \4JuSj 

pkm (JU ^-..- ji jSU JujUJI oUUUU 1 oUtii ,jjSj AifeSj JjfLi* oU>^' 
tr ikil 3W ^i tjUtfi jiSTl && i&^ll jUjj ■ L#*^ i*j^ *«V : ^) 1 

*JU c>J^\ ISt V| ^UJI gs— JI pl«< JUJ V ^j < j^jyi J* JJUj ^ ibU- 
i^jjl i^JU! jUJ J-^c jji iSL-UI ^ C)U JU *J ^j . uJ) r ■ '..d 



- 






jy, h#> Uarf >* ^>i «y-j aJUu ^ u^ ss^mJI P *fti 

ii> Jill *yWI jU; Ji*j i^ ** ^ u > o- s >- ° ,J -^ ** bWt 

je ii> «y J.^ ,i) * uu rJ i^ a^i J v^ J*" >** ^ -W J 

^ r i^i a**- iiu r *i >u a! w l^ ^>j yjiUi c^ji J! «-iW 

g s^j ;>U At* w-j^ ^ ^ u ^ ^ ^' ^ J> J ~ i " ^ J 

h u^ JJ ^}\ &* *U~u>» ^^ «"** ' ^ St J ^ JI ^ U "^ 

. jsu? Lh| ^ ^> **-*! d* UU-l ^ ^ &*& * > ul li+J ' 6i -^' 

~u > e> ^' ^ r^ 1 ^ ^ ^ ,J ' ^ J ' " Uar 

iju-i sbu >** ^^ l «» ****** ^ ^' ^"^ ^ **** L *^* 






> uu*Ji ~ujj Uu uu ^ **» w*u «M* ,uvi hUj *« 
^a^ji, . && sMIi . JUatf W mMi • fcM* 1 «#Wli » U1 

;{?-• 

^Sju i«** J *tfi j^i > MW-S >-* t^ r^' ^ 

i U^ . AfiUBI «UJ UJ UJ J—" J*** *«» JVf JrJ" «• 

. ju r w 3i> ft* u* *=* v* * u r r N ' ' " " v 

, ^J-J jt a^*J1 ftej*^ ***** ^ M * - * 






Ml 



dJlSI UlA\ 



h^\AA\ gLJi\ cjULk 



li^eu V iS^ i.i^i^l JSjjlt__ fJJ^_ oAj-ajll_ f ja1c^7I_ l>A=J1_ ij^J 1 ^ 1 • 

Aj jjl£ jjkkJil^. tAjjj&jjl&W (jiiala. liLijiull jjixaL* ; gubuiVI J** CtaLi • 

■ 

JU- jj 4jjUjj^u1I CjLsj>JI jja fcfcixll CjL&j^I (^ytjll j ^^ Ul^jjII • 

'. ,.•■^ 1 jjjfoil 4*^=> '"'J^ 6* JJ*^ <-&•**•» *■ * l_Li*^ijJ • 



MV 






)UcLkl! «L-*Vi oUU- 

( ZinC iil*>JI ) iJrw^jU-J - 



Jj» ^j&J ^IjJS/l ii> i>L-* LI . *- • . t**V - . , V\f tXjLThickness 

Jb-U-!j jj^Ls'jJIj »j^*ilSJl ^y» yjlj-Ltl / V j yWjU /SA (J* i^y^ 



•>.>&) ' ^il v > „-;ll oli ^^tJlj ^>3ll £ Ulfl ,y iaLjJ. f 



I 



^U-JI- 



^jjSSUVI ) *i>M! ^LkJI jJ^VI ^j&J U^ -u^j? ^ ^ .t^JJ 
. ijjIj I*MJ» pkJs ^L>Vl .Ufcb*lij j! U^s* tj» J (Eleciroiypc 

Strength fckll ^L^- ) i^LJlxil u^LaiU cr — ^Jj 

. &*-s?¥l Ji> 3UJJbdl L^'lj-tJI ^ JL*£ *sN ^-^ ,-LJJ (Properties 

rjfjS? rljjVl lift oUU ji L5" i y^ , . . : -^ • , 6 f A - ■ \ ■ V (Js-jl* tj»*UfcJ 

. p. S- X V Jl^ 1. X IS u^L 

^J.| $ JJij U:Lb ^k-lf jJs-j $i ( tfcjllj ^Wl ^ *£~- j>j) 
jUi ^j 3^w j*rl j-1 y> ^x^'l J iJU^JI JJL JO .L *-U ^LiJI 

J* 3UUI icLkU Cliches oU-Wtftf (_i_^! ^Wl u -i) fj&x-j oU 

oliUlliiUi 



■v/v 






^W ^1 ^ ^1 ii^-l oJjUJl ^^ ol>i ^i ^ j*j ^Ujflo^l J! J**** «>— , Ul .^ 
■C 1 ! fJ --Jl5Uf J fJ J^JIj rJ H„J^b r ^.j~Jlj pjtAlj^Jlj rJ ...„,.:.;.ll ol^U (.j^Vl 

ijlSJl^Lndl^ Hydroph l |]C.UJ v ^^ rj ^^[ J .^ujl J ju^l^Jbi ii L^JIi_j 
*U<U &l ^.^JJ! ixU> j f> ^^i f l;&s-3 jj i^\ j^y: j ^ ^ Hydrophobic . UU 

.* L^U .u* J^^j ^j j^ $p fj&Jt\j .^k. J^ ^j] -^u, V J^-JI ^ .altfl ^ 
*,L_il ,Wj J^iJI iJ^^j o>u^H 3 ^i.11 - )jS j^ ^j^| ^.[^i, .^ y JjU1 ^ ^ u , 

dL-JI iIjr|-Mf iJLzll L*j-a>j) J>S'I fc**lj* jv-^ J&* j&J ' i^^J 0«jLL« Ojlj Aj-i'j? ^ *1>IJI 

• **Jj j>' ^L^> ^^l ji> 0^ ^! ■■■■ 

grv^w-^j/l M JLwJL JauiJ JJUl, jA j _ J jJ- 1 « Ij-fH JAl J^*L=JJ 4JUjUL. ^-L-jJVll ^Iji f*l j^j 

^ka6 • I^L. i^iljJI **JL-^kJl %jM\ >i> j- iiUu-*il ,J JuUj . jjjLl . 1^1 «^*U /Ul ^ Ujki 

\ J^u dU- ji r >^yvi jl. fl j* ,JU UJLji jjiUij anodising ^~-; L#J iL 1 ^ iwi—-^ 

^U* ^L2jjSi\ jl dL^j^l i/»*U ^ J^U- ,y (jCH^ iM jb*^ JH* 1 -^ 1 *~^* £ - Jj-^j -^j^- 
J*Us«j ^Ul J>WI ^ 6>?w-^f J^L^. . U Jul. ^^11 *^UL 1+B& U*c ^j f>a >jJVl *, 

lJLL: ,JLi ji iJ a$*Uj iJU* *M i> H <r-j^ ^ JJI r-^*^ 1 J ^ ir ^ JLki, J^^ 1 <J^ Jj-^iJ 
jUJI ^l>i> 0*—*^" (^ (>J! fj-i*>" jjiljjiVl >* £_IjJVI »1* j-i-JJI ^(jJI ^jcU^ tjr i J-^^L—ij 

. <J l-U^JI JJ.jU>j 

* ■ 






• 



Ml 



■ 






(L>- ^^aj ^jji &J\ &u J) r,v jjU, bjJUI ^jJl <;jj >^ ^ P >~*jfri ^l> ^ij 
..jUjV ^J ^iL*JI ^U>Sflj difc^JI ^U ^ WUI ^jUll fJ Ui v^-Jlj j>JJ JjU ^ ^ jMj 

■ JW.yjri 

. ^ i. U5^ J. «- , 7 j fj^jftii &*J>\ 0>L-j^ .jtJjJ) !UU JU*iJ ^t-Jl JuLi JJi J I "JUr^ly 

[ Met. Bopp! Metallised bioriemed ^.L, ^Ijj^i »i> J v ^jj uj ,1 o>j ^ 

.*~Jj4~* ifj* i*UJi j^Lij pulypropylen 



' 






ygl &J\ - 

**U ,/^L- \j>l . ,.uj] .b Uj^u> r . v,\ ^ ^xn ^^ Ar JjJL n (JAt 

t«U A -V . a,WUl ^W;«l i^l aUL ^ i^L, 0>>W JJ jJEy 
„.**> ) stL^adl ^^^ ^ Vj i . iu> jijjjl LLjw, JJi . l^> ^, <_a fcfj&dl 

4 ' 
oI>a1Ij o*,L&I aL^ J g^tj Jfa, J^. . JJL5UJI ^SbJ j*j a^> ^ 



^ ^ui . ( j>" ^j Chroma aiUjJ! aJiUi o- a^_* a~_Jl] Cr 



FrCr 2 4 si_-j>J1 >um ^ :..,>!! ^i ;.>>. . WMT f U ^tfji a 



n 



^U , jiVjJ jjL-j i^lji jl* r j>Jij U^I j>! jjL-^ ^j |FeO Cr 2 Cy 

4-JU J^_^_J , IJUr^l ,jjSJl (—I . Oj^JL-'l J fJ ^j.jJ% Cr 2 O i 
a-Jt .^kij , a:L-Jlj i^jJJi ^ iiUl^^fjuSUl J..,- i . L-Uj^Ji 
Li" . }U*> ^tCij Lj^j-j '.^.-Z bL^j ; jL— ' U:lkcl a«^ (2Ujy£tt) S^jUII 
o v j'L^* ^j ajL-i--^. 1 ! aL-aJ!j tJj-ii-'j rL>jJ' iftti* ^ ^jLi^j y> J-_c; — ; 

a^UJi ai^jjL-U 1 ^awS'i ji a-L^Ji a^LLji *kJiW$M L^i j>i 

. U^j iBi-ineial) 









M 



>iuj ^ Moo ij^ ^yj ^p ^^j a/ ^yji ^ Hard ^u > y», .^uji jjl. <julji 

^' U ^- IUJI *-^^ >*-^- dMj ^>j>J^.jj^+JI iiJJL ji ij>l irfjjJUJtl ^.>JL . 1^ 
>.U ^ Ut#- >r***u OoO 1 ji ^i^ 1 ^k^Jlj Jlu^juJiVl >.U ^ . J*,, J5LJ1 JxLL^ 

i^> ^^ y^ OLU ^ ijl-t ^j ,y^JI »>WI oLL^ ^y fJ >Jlj J5LJI ^- JT >^_, 

ji Surface Coating ^ — ~j ^>i «jL. q^ ^ ij— Jj UJ? >l ,d-j i^** j-t jj_*11 v-j-^ 

.Iilectro plating 'ljLni.lji Electro deposit ion 
J£hj jLL *jl£ "*±Jj Li'j iI A; ^-^" uf 1 ^LJJ' £J»-Sll *yJ» ^ "«^_f \jj~*u jaiu-J ^j 



Stain- ix^JJd-^^'v^ 1 ^- W->' ^j^W 1 ^ ^i^l^^bd^-J 1 ^ J*">^ 
^U u;UJl Lp^.ju, >^; ^sllj JS-j /a , .;/ / \A i__; juc jj-^y jJUi. less Steel I S / 8 

fJ // J5^JI JJL- ^L w-yJj *JI r j>Jl oUL i*L^JI ^i ^.a^-11 j£_J] ^CL- Jx j_^>Jj 
oljU»l Js. jtsuJtl jyUJl) ^-^ ,| *ftU-» ,y *!.-: '.-II J^-J 1 ^l— JU ,K-VI IJ* J^kJo JSw/^UJIj 

.yjji ^Ijji ^ lj> ^ ■■- pyji ij>. metal platen 



K^ 



Steel 



j>JI jj*U vJL-J' J\ *y •^ Ji^^ V^ 1 w> J j 









^jJlJ ^i ^jj g^ I' j'J-» J* oUJaJI ^ £**%• *A* LJuu" jl jj&i Lfil i-> j-ii-uUI Lf^Lu i^iUkll 

jli dlj—Jil »i* j£J MwiJj - *-ci-JaJI *JL *Jj>j^l i-~&LLN i-w&Jl *jlji— I jyj L$-Ljj Jl£i>VI ywu 
U^j J0J1 jIjjS ^UJI ^LtfSfl ,y i*U f JLki-J UUdl & JUjUoll j^I^jJj^JI i*L> CiUljfeJ 

*jj a-* J*"* tx c ^' E^ 1 ! J^ Jj-a-^ 1 £* i^ *-**»j V 1 -* 4j^ j^Wa-'l J^-J 1 ^J^^- 1 W- 1 J 1 



: fjLay V JJJIUUJI- 



^i iV^JJl & ^jJI 1j> J.—--- ,, . Nb j W j Mo j Mn j N) ^^ j>-i 

. Die-cuiiing *JiliJ j! Stamping 



Wf- 



6ulu dLJ) cjUU 



IK*j ULkJI olS^Jl fc** ^ jli, JSLi, pSUsi jJUl jm^JI j* t ij-LUI jl ) ZS^UI jUil J*J 

^iv^Lf Sturdy L^j Light jj^f ii^A^J^IiilJWIou^UofjU,! j^ jf y^ 
oLM ^i jl JJUuJ Contact surface d)Uj>l i»L^ jji ^^ j . . - u ^Jj 4 l*,| ^ ^^ 
■ k-Srtj jy jljJ'Vl isLtou-i^Uj ( ,,. n-i l v«-Ai jJJl t*Mb <^+i!j ij^ (^sJI Marking 

Metal frames -. ILjJjuII oljltffl ( I 

Profile i-^yJI oULkiJI olj jjLJI ^j ujtf.1 jiU! J j^jlJLI ^ 2uU*dl oljLtVI ^ «j 
^^Jl ^UuJI JJ-L ji ^Xij u^li. jXi ^Jb ji LL^> JJLi JLc U^uJJ Ujtfl ^ J-kil ^-- ^ n 

0^0. **i Rectangular JJu— Square ^ - iiL^. 'VLSLtl oljU^l <> .oii-JI jjuJU 
. UU UnU jjxjy Jljj.1 ^_,a; ^ pjl gJULiJJ ji VI Trilateral ^y.1 ^fcU Trapezoidal 
J isUjJL* -VJJI IiiW-1 ji £#2U] ^ iJLk, aj <>> ^ !jl^I ^ jjuJI >?! < _ r *^ jt ^^y 
Cracking jLL=JI >Il Li" j J-UJI aX-i J* J& iju*)l 3V Galvanizing ^j^SUI J^JU- 

. j^LLiJI OL*- j^i 

. ik«H JL-i j^ai; £»*i* (jJI ^ j>. U iJjUl oUUVI ,y iu»U.j ,yjbJI jUVVl 

Wooden frames l ir i.i.\ oljlVtff lv 
•JL* ji v^> LM.I J*\j&il ^ ^ 1+JjlJ^J j-*sl* v^* ;...t,il oljUVI -Ijik&J ljuf Jj 
jjLLUI^jjj au ij^^'U Warping *\jsN\ LUj l4*U *5^UI ju ju* .L^JVI J! J-i oljUVtfl 

ji i*^ j^L; jii oljlfsfl ilfl ^JUI JXjJIj Pine wood >ji-JI uJ^- Js« iLiil v^U-VI 

j^v* JLc oIjUjVI ,jj ojiki-il v-jLiiVI sU.! j*i*jj Quadrant ^j e. Lki J^_t oil jl *Xt ki~ ** 

iron angles ^ju^ L-'j^ *>iu*M oljLfcVl «hl>^ Ji>5iLj ^-A- t^ ^j!^- ^j j^JUUJl 



At- 



Combinations of wooden and metal framesi JLpjuUlj 3-^ii-l otjlVH! i& v* - '.^' 
ji . \jsl\ £»ji» JU>I \j£> Ji OtJuUj ty-iil $0 Itj^x* oljlbl ftafccJ jucj oVU-l ^» J *ii' ^i 
>**! Jib v-Ull ^^Jt ^UuJI oli i~-i*l Jl>l JiJb- iJL>JI .I* Ji JJ^\ » WVI ^i ^»i- 

jWi\ &> gplA) ->4-t JLe oA^ 1 i ^ J *&& ^^- J^ JL*J ■ U J> j£-i yjU ^XmiU ^yJuJI 






3J 




oljLtVI icL~i> iiot p-^jj (>>--j 




i *■ 



■ ■ ■ \ V 




lj JbJkJ.1 Ou £j* 



*j JLt^iLt 



.Li 



^f^feUtil JSU 



LU 



JUI ^ ^^^ cjir . l^) Fabrics i-L-j^l ^ Printing texiles Uegjl z^-jVI 
js oLjj oli glass ^.Uj J metal %*&** ji synthetic i-jL^ ^1 Natural fibers 
can be used as serigraphic porous print- .i^L^» aj^ i^u gk-tf l*.IU*x^ 
^>Ij iy-** i*~jl Jf ijL^5Ui c^*jJ\ o- <-*LUI !^-Jtl dlL- ,.i,.-,^- LJ^, ing surfaces 

. J£-JL U'IijUm ^ 



Printing textiles 



inorganic 



organic 



glassy 



1 
T 



is 



metallic 



3 3 I 






3 



3 

1 



synthetic 



3 



■v 



i 



natural 



1 I I 
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J 




'^ 


~ti 


■-n 


3 


1 


-§ 





* 



^ 



* 



;LUI U-j-yJ ,y Ls-*f ■ <:■ »' t JSU 



Nl 



' Natural silk t^^Ji^ 1 - * 
(Mulberry silk jUI *»jj ^>) 
x^l ^ Tipet^JI ^ JWII *±hu , X*.UI i^LkJl <*-*! UUftl oULit r ^i! ^ ^ 

. o>Jl >o jbJ J^ jii4 ***)! jtf ijs Cocoon jrijd &- E *~J j*j ■ X^-M 
. Fibroin jj^JUi ;:U >* / v. ,>. uj > ***** r^ 1 cr-^ 1 >> lj 
T _ x i > - , djj, / . j^ ^1 / - jo >>j vSericin £ju~,«-J! i;U ^ / r . ^1 / V e ^j 

Glycine uy-JU-l Jju amine * acids t&M ^U*! 0* "j>~** ^ %£* ^^ Jl u[aj 

. jjl Leucine ^^iLysine.yjJJlCluiamic 4^! 

,11 j,^ ^ -v jH ta ffeta .LJUDPlain wwave .jUJI g-Jl ^> U Looms 
^ iJW .i* ^ Interlock d^Vl UJ* ,1 Knots * SM„ ^ f ***** Threads 
U^ g, L^U; jul* JJJJ, Knots ^ ^ J uW« W-^ f TwLstad P* Br* *> 
r **« g^lj Fabric p-dl aAd Weft Z^JII ^ £■ Warp *Ul ^ £**> ^ 
,i, -J ~ Less rigid YL~1 J^i ^ U-UuH ^J Plain - Weave i,UJi tJ Jl 

^, Square 1^ ^ UU* *-* ^ ^ Mesh ****** JjJ> ' ^ ^ . 

^u, ^ ^ ** ^ t- - *** «H' " - SHghtly Iarger M ** " 

^l ^ e^ltcJ U o^l f U^ W 1 ^one gauze ^l*JI 14U ^U^ 

Alk- oU^J -^ ^ w >' - •*" Solvents « Acids >WUI MH JM 

«u_SU iJLA;) UU^ r J^^il c^-^ 1 ■^* JJ *^^ - 

^^ Swiss silk bolting cloths U.UJI ^^' 

. Cotton organdie (jUM J>»a»ji*» . r 
j^j Cotton inters okZJ! *)L. &- £— M!aH ' 
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I > 



KS 



^L->l / yS .wax - irke substance . i~*~s *~i »1#* / -j^ - Cellulose j^U- / M 

»^ / sjt , i^yi ^-ji *- ^ ^ Pectills oL ^ '' / " jKl organic acids ^ 

/.,r .Ash »Ly / Ijt . oUj^ iJU> U.U a^j Nitrogenous substances i~>^~; 

Uni- i>j*w ^ ^ / .^Nancellulosic- Po;ysacch rides ^jjLL* #± "*>^- ^k£-« 

^W! ck-V yUii U*T U~* e- *M v^\ #**** ^Ullj dentified sut tamces 

ll> ^ Linear cm JJ*i\ jS^s&J\ jj^u '<^. **o- ^ Sr"^ 1 ^ ^ ^U^ 1 

j,) Jjyu U oUJJI v— ^Printing paste i*U*JI i^~~ Choked ju*3 U^ JiU ,J litj 

. il* Pulling y^v-J) iJ** C«-#j*j 

LT ^wkJI y^JJ ^ '* ^' ^ JU LJ ^ ^ J P °° r e!asticity ^ ,jbS ~^ J 
Heavy inks feu^U* ,1^1 Jju SIJUJI jW« -Lk)i ^ pjfittl uH**-« -^ C^ 1 ^ 

oLJui) ^ L^ erfttWb u^ 1 ** J^ ^ ~^ such ss fluorescent inks 

Nylon (Perlon ) ( 0A»») lU^ - r 

oUVl JU J^j Polyamide v' J^ 1 £^ ^^ J ^- ^^ 6^' ^ t^ 1 '^ J 
a ricTw* "W ,UI *- UU- H - (- NH- (CH2) - CO -)„ . *.! JW< 
^ ^U^JI ^Ul ^ >^ methylene groups I^W ^^' £*n»l* 
oli Monofilament l>> ^^ Plain weave i,UI ^ ^ U^- ^ i»U ^ yWI 

^Ull-L Good colour perme abliiy^ oUiJI W ^ Printing Paste l^UJl Ix^A 
^1 x^ J^J. >P UmI, . JW 1 r-^->*aJ ^ Actinic Lights *^W ^ 

^ui > uusl- lUbi ,^*i IA I ^^' u^j ^^^ ^- SJJ ^ L '' inj —f 

UUJI>b o^ ^U^ «l i,U Jal-ull oU^il, I M>! ^ JS t ^ ^ ^ 

Pa ; ^ ' u X.UI. ^u j . i^ ^ ^^ r^ r^ 1 ^ ul > ^ ^ ^^ 

y, Polyethylene printing (^J^'l ^> J Tabric ^i.l > J per printing 



1^ 



D Dacron (Terylene ) ( lh^I ) 6jjSWI - T 

oli oL5> ^j Polyester fibees >lJ J_^J\ oUI ^ UUJ j^ ^LkM g... „:.H l&j 

, • • -,i -.' 

( - CO ~<Z>c - - ( CH 2 ) 2 - - ) n 
Dimethyl tereph glycol cOUU;^ JjljI ^U!j ^ L. J*U=JI ,y l,.l,.«. gss ^>j 

ethylene Jj£JU ijjUV^'j thstate 

Multifilament oo*^ J>j_i ^ ^ ^Jl^^-JI oj^W e&Jj - H ■ ■ ■ ,Jt\ t ■ ■ - ^ o_^ 
. iLJl^j-JI (jj-LLJI ^* ; iijj-« »>» J*' *~?i**j " Taffeta tUiUJI ) »ji ll ^ Jf iij^k; i^_j^ 

oLfjilj ijL-Oll iljifj iiikll oLJUJIj >U»VI f jUjj t . Uj^lj fc^.,l: } ll jy i*SVI ) ,^-m 



( J\J> jSjUl jjfr ) ^Ija.j^) J^fi^j C*UU 



( / e ij^j ^ 0j luji au j ajj^sui ^^^ ji- uuai ^l^lt) syu*r jjl* ji ( 0jj ^ 

Sandpa- iy^JI jjj ^ Uy ulL> J O-d J L*L ,>&, - JJ ^ ^L^i; ^Ui Ji" ^ \tfjj j£j . 
2^-iU ^U vJ.^ J^a ^ y.ui| ajj . l^fj l+i^Li; x^ *^*4JI ijUi ^-jvl i^ per 
{ J-^i-S/L jJLw- ^jJl ^ju.1 j^ ^) £*_JJ y^SJl ^iujj slight rud iUo (iUI j ^LkU 

J-ii-lll vJ*vs41 ji (J-i) fS%» jL^JI x/td degreased l^. oU*aJI ^^j cleaned IfU* 

■ L ^ JU 
« *\ J£-s » -o-UI — i ^ o-U* ^ I j jt--JI r L~. j_hC ji a-; foreign particles '^j. oU^> 





win 




TT 



u^dl ^i ^ ^ i^UJI oUUlU J-LSUL i>j^ JL- ji v-w f Ui) i 1 J^i 



<\\ 



,MI proper solvents ^1 **MI g^ ink manufactures jUOM t lM „-* " u ; 
^ pj cold water »^W« • W *M* S*^ 1 C^ *A> f* ^ J " i ^ mJJj ^^^ ^ 
|JU JU^ Utf iyJuJt **«***r*M p*-* -=^ J** ^>~~* *-** t^ 1 u~J- ** 
Sk-U u^Sfl **-*« et- aki> JJi j-o soft bristle drush ^U *sS ^jji p U*^-t, j^-ll 

a! ^ ^ dr y ^ drain - ut er^ ^ *^ e**" power water spray Jji JU ^ 

^ ^ v^ U U^ skin oils ^ ^ ] «■&*• ^' ^ *' *•* ,ysU * 1 ^ ^ °^ 

commercial i*^ U* oUk. J JU*aJ ft* lUtKI ^1 *ta W- ^ w* 
^ ^^erj ^ i*Wl ^ L«*M* u^ ***** oUkdl ^ > ^ ^ J ad, ' asive cleansers 

^jjj'i sum* ou>i «U3 uiji aui ijl* ^ ^ *j ^ u >-" j* ^ (i1 ^ U) e^ 1 r 1 -* 4 " 

. Ajji cJl5" U*> (jJlil 

^i p* j^tf 41 ^l, j^si jju) *W e*-* * u u^W e^ > WI a ^ )i ^ J 
ovu^i *& ill i*u J-^* *J W *b W^ r ^"^ ! ™s st0lin g ^ 

JU <** adi *« «*•*» *W > ' ■** > ' J ^ " ^ ""* *' ^ " ^ ^ 

aU^I^^XU-Y.^^^^!^^ C 15 H l3 COOC 3() H 61 
" " .oU^WW-^. C 25 H 5] COOH 

bfej • *>' Jj *& "? *"" «** J3UI * ^ ^ ' ^ ' iU "^^ 

^° 



V 



grfjJ «*»& ^^ ' Z ^* S ' ^ ,JlU ' '^ "'^ ^^ ^ J ** ^ ^ ^ ^ ^ 

: jjull J*U?H U* J JjVl >yi <p*l uy I - JA** u^» 6e^ ^ 

nh5 + ho]ch 2 -oh nh-ch 2 -oh 

N nh[h + ho]-ch 2 -oh \nh-ch 2 -oh 

Ho-CH 2 NHCONHCH^OH + % NHCONH[h + HC] CH2NHCONHCH2- OH + -* 

-> .... - CH 2 NHCONHCH 3 - NHCONH - CH 2 NHCONHCH 2 - + NH 2 

dV&fl J*Uj „J L^ Wi >* a) Wh« - 4** - J* *M* eJ«-- ■ <w > W** 

r H N - CH 2 -OH ^H N - CH 2 -[oH+hJn - CH 2 -!"oH ^h]n - CH 2 -OH + ... 

CO io "" qo r :: nS° 

gN - CH2 -[OH + ri N - CH3 {oh + j] N- CH2 [oH 4 J N - CH2-0H + ..... 

CH 2 - N - CO - NH - CH 2 - NH - CO - NH - CH 2 - N - CO - NH-CH 2 .... 

S=CH 2 °= CH2 

.... CH2 - N - NO - NH - CH2 - NH - CO - NH - CH2 - N - CO - NH - CH2 .... 

jti*> 0M1" ^ r^ J " ^ UbJI ' W Jj ^ W ^ ]> ' **** ^' b ^ ^ 



At* 



^j ) ajlji c^\ >-^"j ■ &l l*!j M-» H jj^" <yj « i * j "^ JI ^• Jl ^ °<#$ H ^ 

, y> JUJj . «>. ^>J J! >U« ^ V»* «> WoAi y~~ ^U! o^l ^j dUJ^UJIj 

p e^ 1 ^ **nj« ^- SJ1 lji -^ ji ' P ^ ^ i ^ n ^"^ >uS " ^ ^ ' ^ J 

CH 3 - (CH 2 ) 4 - CH 2 - CH 2 - COOH + -^ 

- C0 2 



i 1 



-» CH 3 - (CH 2 )4 - CO- CH r COO H - -* CH 3 -,(CH 2 ) 4 - CO - CH 3 
A :: *>'-■'" i/A i* oLu^-Jk £H ^ ui **&* l v^ 11 ^Jj ^' *lJ > U ^ { ^ ( 

H ^ «. ojJI £& •!*« • U-B ' «* 0* *** * ** ^ J >' ^ ^ ! " ,jl>! ^ J ^ "^ 



<\t 



f-f W*i* J&* *jU» J*L* **U»j £. ^UXJJ C*j »>?w. ^UjJJ Cuj ^s-^wviJ, , Jlifl JU^-. ULJ, 

• M*H ^jJi yi t*U u- i^ J* uu oUM' f jAa-jj (CH 3 COO} 2 Co cX^&l 



If U.t* Sio; ^1 J-* ^ V> L- as 1<JU U*o* y^X. jju J\ jyu* ;>U .JUj U*Lftj 1 SL'UH 

o.^ J ^*4 *U~i<j y^ji »ui te ^^u^ o!>"» yu ^ *jf jjA*ai ii* ^ jb.**, 

Hr»JJ -U*** 1 w- ifU •> &*h J>4! ,y 4Jl«iIj ^UJf i*Uf ^ .> jlyi U* Cft~U* j*^5-l( 
. Ul Ji- p^L. JjW ,> '.iUJ li* v 1 -^ a* v-'^ij ■ polymer jJLJt itu ol^sJI at; Jiij 

ou^iusij CH3-OH Jjj\xjijj»fji J i iM^vi , .u« . ^-it^i, . j^^Jiyu^j u* 
J! SoJ vJ>^. &u ^ Jtursru ^>J' *f'* ! J tW*' c^*^ • ui j* yiv! J>v* ^w t^ . { *sum 
^^yic^-dJ»^*aJi f jj: v * i , hot-water bath *^UJfvUfoUUA! f l,u*~X, Jel yu 

itll- wU-i *fU< Q-j-rfii ^j>if oU> i>*jJ f*Jj ^\ ^jA* yi v^-ill ^JbJ jUij *ijl>t.l jiUaU 

, . . i-*UUI jtk-Vl >*+fC i~U& ^ i,^]^ vJUc ^jA» ^Jj tfipj ^jyjUl J*«jJI J>li purities 



»v* 



r A£ ^Jl ^ Ji, . ^Itji-ij #>lj mJIj >i o^Uf ^ JJL . HNO3 

*<***J ^Lj-VI ^1> ^*>y l_iiiJI liLjiJI ,>-» * J.TlTjJ . * HI ^ U^ -JjiiJ 

j o 2 j no 2 j\ Vj^_^. .jy^^ji . bMj ^1 ^i HNO3 asu^ . NO, Ju 

. H 2 
fr+4 p J*U^ j+i , ijufjil dJjll ^jJl ^ j^J dL^JI ^^> ^^hj 
ol^l ^i- ipttjjlj fjiJ«u% u^-XJIj v-*JJ! • I'-* -- ';) U>- ofjJUif 

£* ^j-*— ; fj^J'j Jk-^A'j ,-j-i-jftl >Ui . u>>j^l a- -LTI kits. Jlk?j 

JiLu) dUij /Jl cL^JI w ^ ^ UU J^IL; V l+^Jj «Ju&il eL^Ji >*> 
^iSJl ^ dL^Jl ^^ >LUij . jJlUI jJa- JU ju^Sfl ^ i*^ a-Jj iU. 
jiLUI jU ^* icL_aJI ^i jL^dl ^a*> ^^_ , JLj^l oLSyij ol)li5U! ^ 
M^-s-Vi *Wb ***H»Vb i^jVlj ol^uLdlj iju-Vl uU ;y J--- ^ . 



UiU -r ^j . Hg 2 Cl 2 ., AgCl Iju U . UI ^ Lujf , oIjuj^LSUI ji . **}U 

jjKJIj i^jjJ^J! j> Ui i>>jji-4JI Xj.4^ J^-a-iJ . ♦ill ^ (jy-jjJUffl AOjii' 
JOj„.;-i, Jl iu»- w» 1fl_. *_il.T->J,l Uf-filjjL OljbjjiJjl j^^aJi- ^-S tjb&jj&jj ' ; |l ; l 

ixL-Jlj ij_U-! LtL^. ^j jL/^b **jt**-JI JjtLJIj C*ljliJI r^k- i^-J -^•n-cj 



V\ 



k ; iiL JjJaJI JiJjlS (J** - ^ — £ ■ 

^j J y, -jjim$ J* jp jA\ >' ^ lu - .y ^ ! JL * J *• f*^ 

- : {j*A#jlj* C^UM* ^UJ! ^-i^J) J-uo-il >l JjU- Jy ^1 
. yV^I r jLill jlP iijU ^JUi ^ <u, &*& Vl ~ T 

. j&£\ fJ uai a^- jl — -■ 1 **&• J p.m. ji *>j> &fr. -J - r 

J>v-* J-sJi y JUJJ.J jujjJLS* Jj~ o J -M-J ^M-H >j^JI J^ < ^J 

. ^%4.1 r jUii J^u ^ ^-UJi JU jj.\ IS** r %J •*> o^ j> 

(Ub ^ J i^Jfc** Uf) dLwJ-' J^jif &* J> (-^ >4* W *H» 

rJjs *>*3 aW^' ^** j^-^J * ai «> , *** w ^ & ^ ^ 0j5 ^ 
,*^_ji ;ju! & j &&3I ^ 5*V3 ate f^ **■ ^! oUU *** * u 
. ui ^— ; J! ^Uii *•**! W* L <— ; &y c*^ ■ &*** *•** ^ ^^^ 

\y . iU Juii j^ >j gwi j>' ^' aA» e^ ^ ^ l ^ ***' 

. J^ t A ij^ \> V*- M^ 



J 

t. 



MJS* ^^ -V^ ^ ^ Uo ' 1 E^- ^ ^ ^^ " L " U '' ^ ~ ' 



<\v 



T JyJSV** T ;'-*,.i i ■ , *l 



"HmSi ih^fiw^irt 



Jib jU-h. >^! 5^Lf3 J o^j^ 11 ^r-L>J! jkjjjiSTj jjjbjj-l j^JS 3 
JjI>m jU li* J^j ^ ^ jl^j *f Lf!l ^ jlxy_ L4JU jyUI JjJ^II JJ-b 



J*k. 



rw>l 



OJ <U> 



n^UJI.^fJIJLL^JJUi 



. UU J+L» ijyJ-' JjUil jji^. UU1 «Ju ^j (jJL-UJt Jjj^lf) 



^ 



Photosensitive Compounds in the 
Field of Printing Surface Making 

Compounds of optical - ^j.^ill LLiJI olj oUSjiU UL^.1 ^n,,^ LvS yi) ej ,,^l[ 4.^.1. ,.-Jl oL£_>ll 
oUxjil iiiC ijjaLLjjJ l+iic iiij^jJI i^jU».jil LjLui jjc, 1 _ > ujim-^ n j^u L^j_jlu jljJll ^.o *i Ij i o a ^ /activity 
a^ ■"•. LJLfc iiQo olj oLii^a ^aj - JjjVIj ^a n.i'i;!! jji £> ^JI oLji ^i - actinic waves - ijiyKJI 
^v^j _ii r j .All tJU | ^11 wjSjII tjj^*^ l£^' j^*^'' •{i>'j* *-^j lb* L*jjjj ijLj JLlILj (_j^jll Lg-Jji= j-t-eii 

VjSj JJIj . jJU -tlal I jjjlll L i_iSj-ai] iijj LaJ I _i^»-jJ I |j "' "' "" "J ' ' ' ly'J ' ** ™ -1°* '- J - U l ' "J '■" I (J 'jj? JjLHJ L *-*> s 

ilLaJt »i4 ^ij - (liiLuJI gjayjjl ^l) jj>i' J'jj? Jjjf ^ f^' J j^-*-* .>* sj_jjU] ^J wall wiSj_oiJ JijjLiJI jjj-^1' 

. JiLuuSJI jjilJL ^j^j^i) iti-lLaJI jii^' jujj 

y xju -< (]) au 

fjj^jl Jljj 

{^) iJU ^ (I) <JL^ 

>- 



.j_-..IKj ^jk^ SjU^j spiropyran j iJ± , JJ ^J\ Ju (photochrome materials S^SjS^iil jljll) 

.i^jlL+JIL-iiiloLSj-. : Usfi-»l ^^L^l j^l<^Uo!J>^i-L^[oL^il Ut 

.liilje^jifi oU^ljJIj tejtJJb <^U^J] titail oL^^ilj ■IjJWaJl ^LSjII^ %fill oUjjlJIj 



v 



. jjj jijU Ij 1 0V11.nl I j Liljc, jjjiJI iclwi —S 

— i ■ ■■"'" <£-{': i..-> — t 

.jJI ... -4 

pi X^ „ j^ iL^aJ ^IjA'l^L L.M. Daguere _e-^ lj O^ ^^jJ i^Aj-* 11 f- L - i ^ A * ■ f^ ^'-J^ if** 
^UJI > ^J^ jji sj>^. Je. J>^.-JJ JJJj ifUiJ ^-1^ i^j^ >--^ i—L^JI bitumen >^JJ *¥l 

.t^^ill^^ fJ Jill oUUI > ^L"Ji j-ui^UI ojj^ jUjJi^ 1 

J ]4-^^ J*J»Jt > ilA-£j* W- *j iHjJlI cJmjjaJ) 



i 




j^JLjjJU *-^- a || J . > ^ l. ) i ^XtjuiJI 



? L_ 



v--n lajUwa H att*Jjfl Ot-i£jHi 



"/ »• 



^LLJI jJb^VI ^A^i JU„ ^ jm^II i-L- =J! ^LS^^j^l jj^i 

'Hi - 



V« 



UJ...-JI oLl^jII f.SAt j^-i jji»z dichromated colloids i^Uy^JI oLjjill .jli J^ i*1 ,J*- ^£Jj 
printing lAgU-Lfl jtkuiVl i^Li^ photoresists iiilji-jj^ cjUjUuS ( _ r a_S jll^ ^Jc - ^ ■;., , -, 5|| fJ ,aii 

oU^SJI .JJLaJ, iiijjjjl iii,i.l...,-w]l ^jLi.^1 ^ JiAiJI aj.JP) iLfftjLLajj Lcl^l kJilli.1 ^ic surfaces 
^U jij , \AY\ *&e. ^i Jljj M. Ponton ohjjj3j^« ^LL^JI ^J] (^j^L;^! ji ^jju^VI ■-■l- a j<..< ) iyJill 
b1a» L 4 1 < &! i \Ao ■ ^Lc iLa ^jj^-j Becquerel Jjjj 'w ij Pottevin j^^j F. Talbot o>JL ,_>«£>* ,> JS 

u II .(as photosensitve monomers PJ .^II L>u Lwua. j^^a^} "i.., ^<>. j i J^Lil iiLj.L JJjj j3jj 

^ioallj .^jJVlj ,oG5LjJIj .Jj^Jt t Iji.) Jlo natural colloidal emulsions iuuJJI tyjjJl .■■■ i.k-:...t i 

< i , < <• I ■ " 1 1 ~ I" ■ ■■' I <c.Lu-a ^j L|}-?J J> ' ' " ' o^ 1 - 1 r j ■■"" ^ ■ ••' • *a 4 i * I -° . ■■ . I j i U If J * MaaJ l . jjud - i kill j j (j-JI . . . 
l£Jj^-" iJJ^ 4 if*' -^^AiJ ' ( j* 1 -^'" tj-^iil I „ j , i o ^jJi J_^-»j k_i 1 1 .-i i'i i ■"■! »jj< , .11 iijjJLlI .-.I'j .UH killlj .<LcjJIil.l 
oLtjjkjJLL ^jju-uj <ujLji_kS olc jftv a ^ji Ji&l j] SjLa.lj jit ^gj i-. i ji JiLajjS i ill rdiL> '-j ^ 1 1 ■ jUoIll >LU 
o-p. .NH 2 Ca^i j"i -Co J^jj^S ji .CooH J;^^,^ ji ,oH J^. 3J ^ ^j^^S) polar groups uJaSJ l 

Jjjjij _ll I i ■ -I""! I Cj Ltj-ail I oLI'i ju-o J. a. >"i O LcjjS-i_J I *Lcj n ~\ 1. '■ j ■ A 1 1 J l^'.l I ^JjL < -* 'j LJ I >Jj^J I )■•■•! S| j I 

<Lij^t LLL^ji dtij» jli kJJJ l t-l £ -j ■ Jt"* i*h t-^ ^-»jjf 0^ ^*f* i.j'-'jj^ J^ j- 4 ^- -^-"j jJ] ^Ij^ 1 -^ tSJD*^' LmjJL 
^ ' - I ^Jc L^Llj-H-a-l a-uJ kdJJj ^jLojjSj_JI J^LaJLLj cpJ>x. Ijl < i'i j . am j , ,,l , ,. -. ^j.i ir^$!iV (fLiiJjl Ji-c) 

.jiCjJI iiJLu iLikill ■-■I'-j-^ l.l 

. JjLojrjiiJI ^cj jJ»J I ,jji "Lmlii A 3 ■ ■ U -Lc t^j) i All Ja_jJLku jit kljjLaJI JcLiill IxaxL /tkjajj <liii I ^JjUllj 



K 2 Cr 2 7 + Colloidal emulsion 



light energy 



Cr 2 03 



oH 



Cr 2 04 + CooH 
Co 



Oh, 05 



NH, 



I iJ^^i S i L aj n •L-ijjC 4. iiln 



J* 



)J 



^LjjSJI ^jjJJI jtiiil ^J-^' tj^^l 1 <l _ 1 %J^ J - a ( h ) <i^ 

P>J AU i^U- fc) %*3JI <JU ji JaLi iOAJ V J.JLUI li* .jLjiil JjU ^ Ja«j JJ ^jh^j cSJ^ 1 ^ S^ 11 

j^i'G ji self reaction ^lill . ULlJI ji aging ^^ll ^jUoII s^U^ s^tkll Ab .^a^j (i ^*1jJI ^iUilt ^ 
,jLJI j-iWl ^ l^liy ue>^ ^ u je^ ^L-ju^ 1 ^^j^ 1 f^J jU kJJj ^ .L1.J ... dark effect ^ykll 



w 



iitUUI pJajjJill j-- ~-" JLu _i 4jjL»j^jSj_JI oLj^i ^ <itiJ.I oLityLU ^iJe^llj ( _ f jLijJI i.j_mTpll 





j^-Jj-JI | _ il la.iSM i (iii .-ijliJ 1 


^UjtjlLJi ejyyill £jl 


r< 


i . ,i .ui _L...Mi ; -i-i.-. 


^1} carbohydrate oIjj-jAjjj-S 


chromo gum ^LojjlvJI '^.^.W 


s 


d ,...<« II ; ».^JI ilijL^ i_Ji\ ijUII 


^ d_uJt J.rt v.j (jj-^ill ^Lij 


i 1 j_i • 4- ^jJj^ juud i l^ji 1V0 




.gum reverse 


jljj_uj Li jj_*JI « n irtll jl. -> ijil 


La liiw 1 * l ■ T iliiifl 1 O Lo J >^ 1 1 




i 


.SjLaJI jLLi^II ^ l_fljjij 






d i a Ijij ■ a) 1 Cj ISj^ZJ 1 *l^- buna — * 


•,lj , ^ d\i .,1 protein .j. -jj . 


fhromo gelatine ^LjjUi j^>L^Ji 


r 


.jJiULI , liiiuinVl iiijkj 


aj -^ lL ^>a H_*ix J i i-i -i i tt i j J — *^A 1 


r^u io- +^1^^^ W. (i) 




i ■"■"S ' aii J^jJjiJi jljji LtLiuB -t 


-oLi Ij i r-J i 


- La 




jLi^S ii''-" ^l carbon tissue 




+ ij_ijj_a| CjLjjjjS^lj >ji lo ( ,w - , ) 




ji»{j-M. _^Lij jjj; ^il^ijjjJ 




Zt&M\ jla, * u. Vp_ rw 




a] JJ-Lj! J-iJ^ Jl Ciuljlixiil <LtLiL-a 




A ,jl , .. h H> , . ,. L ■ 




, djit Li * > ■ . . 1 1 Zr ■ ^i:Li*dfl J 








^k^lfl ^l) pi j it, iKM i-tUu^ 


a LtLC a J ■jJ^ l *J* OJC ij i^,-> > i i^-iJjJ 


chromo glue ^UjjjI^-JI .1^1 


r 


jj_a. ^ ■ <ULJI dll ^j .(ijjLJI 


,t_J L^_uu j 1 


X^xm T ■ ■ + ,j.a ...: t 1 j — £- ^ N • ■ 




t 1 -jj<- •" ? Ij-xJI jJj-i staving 




^s. V + 1 .'.j ""l * US', T . + P 1 o 




Ojlj-i <-^l.jJ jj Ljij-^ ,_.l.rt ill 




■f-AH* 5 ' °^J-^ee 




f *t*. ^Ji'rt, qgj L- C jIj_jl; 








acid- resist ^^ia. ^Lu J] -d^pOJ 








SjjLJl i^LJ-JI mJLmVI LtlL-fi 


*l_^jj jl^l ,_>4 4jJc iJidT^j *<_£jj^>j 


chromo shellac ^Lj^lJI &LJI 


f 


cold enamel SjjUI ftLJU **i>k. 




+ T -^ \ . - A 1J L-GJjS-U M.S.J C, ^ ( | J 






Ji l_0 JU^J-J 1 O^-*^' f"~ J' '-'J" 1 ' 


4 U4&I 


+ Ti^ \ . . - fj . j-a Jj, a S 




1 ■ 1 1 ,-~ J j-a-4-i Lijiii LdjLfl-a p.i . .-. ! 


- - 


T" jl*« A ■ uj^ji 1 




a ■ | . X' pi .1- 6 <LlV 7- liuVj Ljj^O 




+ aji. \ A *j "J — * 1 O L-fl J^P- 1 - 1 f *- J ] 




.jJI ... j_>aJl J!" 




■; La 'i^*, i » ' 




d" , r 1 , LI 1 ?r U.n"^ t i_c Lll-O ~ \ 


J^j k>° * — r"* J*^ 1 — *^ 'ilfiAjj^ 


chromo albumin ^UjjS*Jl ^^JVi 





. d_ki I X. fiZLiU 1 


■u*^" 


LujjI JoiJ \ + f^.'<\ ^^jJ\ (1) 




inking albumin 









-v<- 



■ — 


" 


^UjjlJI ^jy^II ^ 


f 


4_l£.LlUI jJa^VI 








i . c 1 l£JI nJa^iVl "LtLuja ^ — ^ 


Lk£.LL_ii ,J-L^a h<j >^>r ptjjf ] 


^LajjSj-JI Jj-iSJI Je4-* i^-Ue 


1 


jLi SJI_=J1 «& .Jj ^M 1 


Ch 2 CH 


chrome polyvinyl alsohol 




J ftj "tj 1 1_1 1 ■ *— '1 ■ >» ■ 1 1 * > . Q [ 1 


0H n 


\ ■ . . + Jj^S J^ Jjj ^ \ o . 




fL, ^Lijjiirj 1 ^ J>Sl 1 j^-» 




O' — aJjSjJ ft f>pA lO + f. 1 o V i^ij 




.i VT • ijl^i. "LijJ J> ^y^ 




p-AH** 1 




...i<; . .:-.n i *u .- s -t 








. rf_lil JJi yl.i -lJ 1 








rf ., £ 1 -,, . , ..El ■■ , 1 \ ■, . V . 1 1 A r 1 l . ^, 


.^/JlL-j — =JI jj ■Jfr'jy. o* g£j — « 


J.) "■ ^ J,?'^ '^.J- 1 + iA^ „■ > 


V 


. i ■ H ' (J 1 t ) ■ ui""f 1 fl a * j lg| | 


jj& ■L.i.r, l.t-^a 3^ " i£> ' " r 7*-"'jJ 


J J'. 1 ' J-'jr 1 p 1 ? * " ' ..T-'^J-A 1 ^ 




■ 


■JjK^JI JjiJ JjJ 


aa. \ a + C/^:^ flji^ + J>=^ 




,' 




ill Lq 





V <ui ^i ■ ■» ■■■'" ^tLiUI *J*-sJU J^-b ^ ^jJI L^ 



4_lLa_C £ 



' H~*l J^ajJ L^-a 1.1 "T. "i ml ,J p 



I^VI 



"r^J 



.^tixll lia j~- ■'"'*' cDij I j J* ■ % ■ jtl ^jtLkJI iij^&iU 0^; V"l uaJI i^-^L. ^'- J^±' SiA>^ f-^*' y - t ?-j J 
,.; fungous bacteria jL*l\ L^ Ji£U ^-L-L-a natural colloids <., j i _nk ll oLj>JI jV i^H* 
Ljjjsi > L^Ll^UL^iy^Jil-u^Ij-^U"! S\X- *k Ale |ju j*i eHJ ^j <^>^ olj±a3 O^j^ 11 ^^ 

j/.L nJJ < j: ll oLy^iJI j^ljil f-ft'l e^~K Jj-^'j '.^J^ J^ u ^J clil o^ O^J-^ ^ UUI 4*^' 4^° ^ 
.i^LkJI *kJSfl -— " Ji^> ^i f.Ijil*1f1 cUili-lj .j*JjjJf yJrt-^ll -i*-=pJlj 

IjLi ^^ tiU .(^3^1 J^^ 1 ^L^ ls'O > a > 11 f-iLEl^ JLjJI V^ > jH^ ^J 1111 l^^JJ^' £> 
a^pl^j rfjw S^i-L, ^o^LJI Wm> ^-x- hM ijAf>*1 &J** Jj (£$! ^ ^^ *" c4-Loil ^k L^^, 
r...M i,jfi ^L^ > UU lji«M (cJI ... jLjLJIj i^u^l *^UI oLVjILS) Sjtjkiil jfjUl ,> ^^ 

.4ocLi^ oLU <-ii ,jj tfli )>"■■■! l^j environmental pollution 

^L^I^iLJIoL^jiloijc \^o. ^ ^j . lS y>\ ^j^ d •" jl^l^ j^I j^dJai**^ 

. j.j.11 ;...i...^ii jjVl oUS^ SjU cLSjll atfc ^^j photo - sensitive cyclic compounds u A l l 
.. i „ a^ ti, j .j.^-. tf ail mother compound »VI ^jdlj .photo - sensitive azo compounds 



-W' 



petroleum derivatives Jb^iJi ol£ui= Cy> » j g *w <^ J^ C^f ts^'j • l ^'^ 1 V s -** >* i^^J 1 4}*! 

4<~ \ ,U1 I itUi.a J ioLfll ■ul.lVnJ oVLa^dj 



kiL >i 



1 1 1 i 



tLij_L4j I ^ I ft a I 











.^•Jl iS^ > *] stora S e beat o^ 1 *j!^ jjb 5/ l*3l i^ *L»U djiil j&£2l tjLU -> 

: Negative acting sensitizers *IjV1 i^ e*L m*i»* -* 

k_^ ( '-j .ah -■'■-■" ^i) photo- ^solubilization i_^JI Lj%ill ^j* ^j t*#u^' <# ^J 



-Ai 



<j Sjj^jII ^^Jl W>Jj ^^^Jl ^l^ui J| ^ L^[ i^ , IjVI ^ g^j ^ LiJ .-.l-jjC.ll 



CLN 




N ? cl.zncl., 



> N 2 cl ' zncl 2 



: Positive acting sensitizers *bVl ^^ .-. i -. -y 

photo ^-^LjiJI^J^jjM^I JL^^.f j. Ji^i) naphthaqLiinonej > i^LLLiJloL^ J M» Ji-o 

.iUoi jLjiU J,Li j^ jlS ^iilj ,^, SjjijJ.1 ^j^Jl Ic^jil solubilization 




= AA 






SO z cL 

jl - ■ . A jp \W \ • gJSLi tj aromatic amines ijjim oU**i I+.L i.' i t^ ,, j.„y; ^i l 



ii-a ,'jl <<a ■ i- 



.cljVl ^a>« jJJjJjtfl ,_^L-" jjVI £^. Jj= ij^J- 1 ^ .J ^ " ij-It e>-iiJI -lijiu -tic ijjLJI i'.M...<11 oiUliUI i'«--L, 



A/icL 




;u> 




°tt^ r^a) - «^/*i 



JjV 






\- 



r*y* J 1 WiW 



I Olji Jl. 



:^lo*5'Lii.^]>j>l*- 



rv* 



^ 



CHj 



.CM i 



V^CH, S 




CH 7 




CH-, 




t H 






^> c^W;' JUi-y« ^-^ w*-M J*W-4*»-»M*-^ 



iji 



Ul ,y vj^" "*-> ■ ♦> M ***'-> ^ ■ 8jb ^ ** J * «^^ 



iUiJI 



A- j\ 
U£ j i 

\rv 
vw 



r 



\& j\ - 

Ti.V- 

\r jt + 



«L* 



»..-■ ijj I 



Q>H6 
C 6 H 5 CH 3 

C 6 H 4 (CH 3 )2 

C 6 H 4 (CH 312 

C fc H 4 (CH 3 ) 2 

C,H S C 2 H 5 

CH 3 C 6 H 4 CH(CH 3 )i 



^ca^VWM*' 1 t*»W>- 



Hf 1 






\o( 



C r H f d 20 -0.379 nD :o =1.5017 

6 6 ;| 

C 6 H 14 D 4 =0.681 nD 20 1.3754 

i C () M 5 ^_uJI <>--^ ^ J^Xtl p-l jliijj . ( "^~iL« .jj^JI Ui^ H<idJ 
(CH 3 1 2 o^JI ^ Ju jJ^Jh , CH 3 C 6 H 4 ^J jJUl ^ > JJ>'I. 

ujuu , ^>i <** ^ . WM-i ^~^ 1 J^ j^b ****** ^ ] ^- J1 

, i_3 jJ 1 JLj Ujj V I o kjij'jj Juf- 1 1 *- 1 &\}j>J>jj -U4- 1 1 

j\ ^ y j ijj y^i ^ip £**< . i-Jtjt-i ii— lji jui"U; ((._,-_ U'jj 1 o^ 



CH r CH 3 t30 2 -» CooH + CO r i-2H 2 

. ^^k-J^t? ^jjj J! ***» , SLujJI U-J—'l oLi> J 



^"L 






/"V-OH 

oLJiJI jJi~ u-u^i *WWi ^jM *u*^^^ - r 

. aJU ijlj^ i>ji Ji* 

,1 ^-".. * oV^ 1 J*-*W ^^-> ^jj-^* 0^ ' ^ ^' ^' ***** 

u dJk, . Ul *W*' > ^ ° 1 ^' ^ ^ ' ^ ***** ^ 

C 6 H s OH + KOH -> C 6 H 5 OK + H 6 

*'* "'^ *' ^ j > .ui ?U ■ J ^' ^ ' U ' '^'S, 




JjlJJI 



\yt> 



- „^Ji o—- J»i«j ■ r-*^' '—V'* f ^^ ' *"">, 



i r-' 



CH3 02 



CH3 



1-1 SO 
2 b 



/-Vc„ Q-C-O-OH - Q. OH ♦ CH 3 - CO - CH } 

V- C h 3 CH3 ■- 






; d ■ _ 1 ',***£ 



UJI 



.-1 



^ ^ . Uf ;^u ^ ! — > *ite-j ° jU J >^ lj " 



L 6 H 5 -' — ".^ . OSO s ONa 

, ^ UL-W*UWJ»il CH,C 6 OH 4 OH *W* 

, j j_ ... -. u* > ■ ■ ,-A^ Hysol ) J.W f-^-* u '-^ J 

r-" il> ** ^ ^ ^ ^-vi j*» t'y *> ^ 



\\-\ 



H 
H-C-O-H J CHyOH 
I 
H 



■ j. ;^ jak JWtfiU ^ P oM ^ J*ff J** - 

™jP* vsL **» ■ -M H' aAi ■ co, co 2 ch 4; h 2 * 

CO + 2H 4 -» CHgDH 

"Sw >u» *J ^^ ^' "^ ^ TT ,m £i ^ 



\v* 



J I iUt^ w>LX jJj ^ ^LXil J^iJ 1 ^>U; jj>j . jy|J ^L Ja^I; >j 
J>*£j tiJ JU*yi 4>"^ 1 a^-^-J ■ V^'^ 1 ^^u^ p^-^ ; ,y ^7' ^V^ 1 



1 1 j- *> 1 i * — -.,■ ! i . « - «> » ■ * ■ I 



\\A 



&j& J *tt-W1 oLlj^I W J^^' > ^ J ^ JI **j ■' ^^ t^ 1 Jj ^' 

■ J^ [**$ I j J-y\^J>-^ 'j J*a*jJ ' ^j*^ ,5*. uUI &*&&< f IjiJ I 
ju^J\ jicljij JLdl J>w£Jlj JvlOjyJI fJiiu-j ^>JI li^Jj ■ JjL^JJ gJU 

^Uu L*l£l cJ^^vsIl f; SU li^Jj . r *\ \ • jO - ^ L^ij i r "VA Xj: 



\J>- 



^ -.jU ^j . J^JI ^Mi ^'Lil J*>il ^ J^XU *e>iil i~~JI ;^j 
j»j , UU . HI ^ JU J^ ^l>^l ^ ^5JI ^i .Ji^ . ^Ulj ^LJl^l 



W\ 



/ * 6 J^ ^M Jj**H leOj?Ji}1 '^j-^ 'Ut^i oJh *A J j1aJI ^"-^ «&-** 

JUL L-^w ( jJj ^v-\ . jl*) /VAj\ o ^LJU L»j*j . *U /Ijij JU*-* 
|i» J^ ^ . LJ1 JWjVj ■ ■ ■ ai* »LJIj . r c VAjrv juj. jikJl J^^JI 

JU J^ JU J^^Jl J^j . Jj^JI ^i VJ Ju ^JUI CaCl : . 3C : H^OH 

Obfj jjJ*— * £> - ^j^ »J-J ' j:ha :ll Jv 5UJt Jj^Jl J^ oilij L^i" 

J^jU ii> J^i'j . Jj^^Jl ,y vj^. ^j Jj^Jl ^ V>" - Ul J* (JJI li* 

CH 3 - CH 2 - CH 2 OH CH 3 - CH (OH ) CH 

CH 3 CH 2 CH 2 OH^ -^CH 3 CH 2 COOH 



\^ 



: 3ULj j *JI-o , Vj*i£J1 
Uij C 4 H 9 OH ^-ij^SJ o^j>j i*J *?ijJS y ^ ~' ' u ^ u ^ : 

C&*j* s*J*i^j>^^ " J ^ W ^ >LjJI >"^ U J ^ J1 ^ 

CH 3 - CH 2 - CH 2 - CH 2 OH - ^ CH 3 - CH 2 - CH^ - COOH 
^j, . i^U l^C ^ts, ^y* jJJI ^SUl iU' i JW' " ^j******* 

ax/ "^ > ^^ UJuJu * ^ ^ M ' ^^ ° f ^ J>J ^ ^^ 

CH» Q 

CH 3 - CH - CH 2 . + CO + H 2 -L*. \ 

CH - C 
CH* H 

^J . UjJi C»V>h£)I JU J^-^JJ «j — fS J^~» i-H> J^~ :£$! 



\(-\ 



CHj CH^ 

rnj Ali- CM, OH -> ru /CH-COOH 

. .\1\ ^ U_; jLjiJl j^ J^jtajt^ 1 J>>^ ), j 

-H 2 
CH 3 -CHiOH»CH 2 -CH i . -» Ci l 3 - CH - CH- CH > 

***** - Jtf! ~ 3^ ] J*U11 j^Xll au^i * " 4^W i*-* 1 -«»J 
> jjLka-Hi j»j ■ JAW u~i>- >.** J&lj ■ iCH, - CO- CH 2 CHj 

. ^Vi ~^j ajj^j i^u»m.ii ji-in ^_>*Ji HA^Mj «*vu ^u^J> 

. L-S *U1* jjS*i jJJ' 



CH 3 X CH 3 CH 3 H^ 

CH r C * Zn -> CH 3 - C -CH 3 * 

8 NCHj i.z„.CHj 



f H 3 

-+ CH 5 - C-CH3 + CHj Zn lOH. 

OH 



1<-< 



. Jjj^L-JI j**"&' oljU 

. u^L^I - j^.Vi» Jy^!!^ L.LJ Jjj^Ico^ iftL.^1 *Huttl Jj2awj 
I vii ) \ - J^fcr^ J^jl. - r ^ ^ji^ ^ < I v i t - Jjjb^ J-^ - r 

. (tUJI^t^l--^ >w* jlf ^' ujjj) ' tall jJ jlijiJ' 
< ' ' i 



\^\ 



JJUi ^lo^JI JJU^Jl; Ul j^j • NaOH JjUill fjJij-JI J-— S'jj-U* 

Na 2 C0 3 + Ca (0H) 2 - : ;.. 1<JI i-LjJI Ji* 1.JU.,- J J> J NaCl 

. U«JI ^- C0 2 j ijtjl *»l^ jzl * Lk-j iJu* liU ^*j 2NaOH + CaC0 3 

jjjJIj jjjLJl LcLj? <_^ J^jUwj JjjiJf ix-U-o (jl \j&$ oL*T L^ dllj :— t 



l*fc 



l3t£j*5J| 



sS* 



4 uJ uijfl jij- ttSM <— iLaLi 

j*f jj} l^L&j Lft!j,ji iitfLj (.>iU *-.L-»JI jl ) iJl^jJjiJI jljjSflj.tAiSflieU-^jl *U; jl s 
oLJl-JI jrL^I ^ j-Juki^jj, Vj^aJI iSlUU jSttf t>JI i-JL^jSJI ol^-JI ^Ij ^-it >* 

^u u^ii ajju j^uj . [ * x v , hi } J&iVf . j«-i ,^>ji ji jjH,,..n oU—I ^w & au$) 

■ 

iJiLnJI ,_,» Lj ^jJUJI jJLjJIj *&jji C*ijS3 *JU ,>-; ^jjj-JI JjUiJI i:U j~it*J Liull oLlJUj 

: JltJ1 J^-^i-JVi 

{ tpm»*J$\ i-ifcG ,y! -/! JLj JjL-V j*f-JI ) 

r ^Vt *^L^,y ^j*wi--JliJ»4JloljJl*^^lj;Sl^l> ^i-^*i (^) JiLL ^-Jf Jjj*Jlj 

.iJljiyjiJt 

i ' ' ' * 

. ( \ M J5Li . *JUAJ> L+jiU> jj^; J ^j ^fJutf ijjjj J^Jt 



Vc^ 



II II I II H.IW«BWME«Bn«BBBtWSe5WIJill II 



jUL>J i^UJI iJ^Jl 
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/ 






/ 


/ 




/ 












/ 


/ 












/ 














/ 






/ 






/ 






/ 




/ 






/ 






/ 






/ 




/ 

* 




/ 




J 
/ 






/ 




/ 


/ 






/ 





**** Sfjjl ^>* fr» 



rfJaiJI 



Crystal lattice m silver hstido ( I \ 

O bromine kws ^* J s. '~*.*'* v 

• Silver mnii s 'J ■. ' 



"U '.Wff i '.^m 



__-A*^ ji_^ Light wave reflected 




Jv^'L>-&^ Camera back 



< v) 



Early film materials J*J&*$M*e&fl& «*»*£*.** 



/ --^>jJJ aJ- 1/ a^U ^^*^ Soluble protective overcoating 



- i 



■ — Emulsion 
^)^>uX^- — 

- — Antihalation 
ktl y<£-i l 'Wj^l fjj* >-■,<? at- *J <^i->(0 backing 



( * ) 






Typical contemporary film 



structure 



J*&J\ *r*d\ ,jyU <i.> ^i>*i 



in) ,J5L*< 



\04 



<Lrti tX^j^S 



Three mcmb<n of the ailver halide family 



Silver chloride 



AgQ 



vkdu 



4*iOj U--* 



'^- J- - SUrer bromid; 



AgBr 



_></l pale 
t^O yellow 



MS dj J y^ 



Silver iodide 



Agl 



^«y l Icct.oq 
C*^ yellow 



/* 






AJ! relatively V*^^— u„il 
iniakbl* but JjtX 1, Lfo jljj-' 



lolubUinr 
increuiag 
up ihe 

"°* ,e 1 1 



4 



,v 




w Jfcs 



l<* 



pjgui j^J o^Jj • ^' r^ L - ^^ ^ ^ sri " '-^ ^* <jJI i * iiJI ^'"^ '^M'^-'J 
p *M , UfcrUj/j*J r^ ^ j^**^ j ^ 1 ^ ^^i" 1 -* <J* "^ ^ ^ ^^ ^ 
iiiit jJi*Ji i— u> &#£*• J* J*j?«r** J*- 8 dMwU**! J>W-^i ^^ m*^ OU-^JI 

ctfjUJI ^ L^i-uUI oUJU Jl* ^U^ ijliJI oU~aJI oUU fJ tt ^ .«U*Jl) oIjJU L^ y'U; 

jib V .«— • \f& jl • IjJai CfUjtjl + i _ r ai JoJU 
Ljj-i» ijli* kk~a •« — » l^J" _}l • 1^,-a* oUjJji + i_-L-J%)J t-L^J-* 4*»~e> 

U^j jLi* ( _ r aJ J-Jl* -a Lyj-^ »jk* ***-" + (j-*** Jt r" > 

zdu 300 t^-C 400 *"^ S00 *-*»J^ 600 ^*1 700 t\J • .600 
i I 'i ,, i i I ■ t i ■ I i i i i 1 i j-i i I i i i i I i i i i 1 i i i ] I i i i i I i i t i 1 i 

~-p=: — n ' 

Photo ' 

. , sensitivity Visible light 

tow iJt .jfl^j i 

Unit of measurement: 1 millimicron (mil) = .000001 millimeter 

ijiJJt v-U*JJ ix> oU^» *il SJL»I ijj i«ill jJtf) iJ^I i^L^OI 



V5\ 



LjVI 



O"^- *i 5 j ^ **• 



i^L f Ul 



eJ^-L^^^J^I 



I— o-»* l-jlt.^lil 



Ojj 



MJ 





c 

r i mm 1 1 rr i 



i j i 



d Blue Yellow Red 

Violet Green Orange 



400nm 



500nm 



60 



I I I 14 



Jnnri 



700nm 



wedge spectrogram, (a) Human 

eye, (b) panchromatic, (c) orThoChromatic 

(d) blue sensitive (kimberly Coover-Lear) 



W) j^o 






N< 



^ .jjsn ji*m tJ i ** J± i*#H -^— *J> r** ^^^J 1 oL ^ dl l * J ^ &**> 
i^U.1 JULJ4 ougui J ^ Wfc» **M ° ,J ^ U ^* ^-^ * i * LJI ^^ f*' ^^ 



■ 



ASA 


I 


DIN 


ASA 


1 


D IN 


T*.. 


r. 


i\ ! 


M.. 


Yt 


ro 


Y... 


Y^ 


t- 


«.. . 


Yr 


u 


n... 


YA 


^ 


1... 


YY • 


YT 


\r... 


YY 


rv 


rY-. 


Y> 


fY 


\ — 


Y\ 


r\ 


Yo.. 


r. 


n 


n • • • 


Yft 


Y\ 


Y... 


u 


r. 


w. 


\A 


YA 


W 


A 


w 


Mr- 
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\« 
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\r 

^Y 
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Yi. 


\. 


Y. 


L^ii>jj>Ji r *iVJ ^+> jU j *. erUi u 


Y-. 


* 




ieiWI 



vo 



si^fti "*-^V^ o"ij\**tt ^j*cu-V( aUij U^^V MW 
i ^^" ifll >' JI = ;UuJJU*JI- 






ji-JJJL jJI<JI *«*•" f^ 



-j .r. 



,>!>>">! ' »-L»*— J' £> 



U^JI^ J^B Ijjj. ^ij- jiJ-J 






AU- 



: V l> j5j*» Oja**J\ j fSftl <-i^ ^ 









(jAj ^a^Ul _>aA.Vt (jUVI frj-^a J lU-*JJ (JjjVI C^all ^Luii. (ji; <fuilw**J| ^jtfi £ ji- 1 



J* J f^M J*^ lM t-y^* J *&*\*a ^"J _>-^=>-Vl J (J J jbU (jiilu.a. g:i; duUjjSjJji £jj . Y 

i 



; Jl {jjLiili 'Lli.lJ j^a I ftl >-'j 






l <U'.„JI Jib ^ ■ '-all CjI^jIIa J& (Jj^j Jll <liiall ^ j Jl jc. jjjill uiJalutiJH AlAi _Y 



-\W- 



. -auto 



-*V 



■ <" ■>. J .. -i- l l UUjJI jl JjJIjI ^WjJf Jy i-ij>UJI .j-iJI i-L*JI iiU) j* ^iljl^UI ■ ■-- -H 

.Lj-r IjUl^jl j-j!iL»JI ,_,> « jr tiiJlj •j-aJJ i-L->JI JLaill oLf^ j> L.UI jj&j ^j 
j~»jxj i-«iJI AijjJ^" i-s>U ii-Aij i_aill oLi^ jl i-jl^jJ^iJI *JUjJJ y£— Jl joLJI ^ . l> 

* * 

oLUw~Ji ^j^aJ »UJl ^ ii*»> *i^ oLf^JI »i* jjSUj'j .»j-iiU i~J * jji i_ai!f Xijjlj JLiuUI 

.i-JL**wI iiJJI JLjc^-L I+'j^j ^M* r-^jj 1 I ■ jJ f 

g* If Ag. *£« J* iiiJI j*j ^JUJ . Ijs^j s-_^JL» ^L*/ y^ j^LS. J5" J...U7 j£*j l^j^ oljUu^l 

*— L^JI u-* MtNi./i y^^ij-JI^-jj .«C1. Ji"j j* jJ^JI^jj .Afgentum :_-_t >h : .kh 

\Jh Ls iJL*-i" iJiUv J^UiJI lj> wjI^>j o5Ujj ,ixji» 

t f UUI jJu) r> .i^iJI jujjAT - j^JiJl + r ^4^JI 
pj J iUuJI g>JI ^j « »UjV!i r \ ,_^L*JJI >UJI ^ gjJI ]jL* Jie j^JL-^iUl jl^j 
^ iJ-^-. i-*f^ J^UiJ jijjjj-aJI j* ii«ju. i-*S" jl U*J iJjUJI iJL* (j-^Jj .(JJj^jJ) ji) siUUJI 

<jf JiJl j* i.k>lj ijj J I pjfi^mJI &* »j»Ij iji v-^ jjKJI 
( _ r — Jj .oL-fjJI ^ jSll jl frj$\ fat IjlJuJ jafl oXtLL- ^jLojJ i^_; oVjU* »ta»o~<l j^—j 

Oo^. U U jjj! ^JUJI ^iUJI jLi U* jJjUJI JiU pJ ii«. JU . Lil ,>- S^J" J JJ" . fJ s-l?jJI 

J j > + JJO - Ji"^ + y-lj J 

Ol^ ^_^ Oijjli" ol>J 



M' 



■ -■i;U-....,n 4^UJI £jj&l - - 

isUi Jl* J^U-IM IJUk jIjuu uU^ ■ UO >^l of- \j* $ Ji ^"Ul *-Us-J! Jteka 

Jj^^JU jjkJ\ Jj*-J1 ^i *J»JU*' Jl rUa*i V jJJI illii j* gJfLJI V U? . Jl jU i*j**\3j^\ ^*jji 
Jl ids o l^JUi -.■ , , „..' I ,>* frjJf II* ^jSttHtJ *2jj . printing-out Emulsion ^ — y . jl-JU ju- 3 -" JLt 

Jl i>.U- iJL> r-f-Jj .*J-c Lhj^f^j j>-aJI f--i»J J-& i«*j Ir^J ii--ft* •* Lil ijJ ^J Jj-<» j-Ua* 
(oU Jjh JD VJ 1 ^' ^ t-^' '"** C^^ ^ J ^W^—J' ft* £J*" '■** j»U»*S»*l >*** J - :«- ^' JI oLUc 

I- 1**-' L* jl^- jl . \jJS J-j *ij J^Lc j-^l ^jL «j— 5L* ij^jj Jc I^Lo^J n—Ui— Jl 
Uiill olj£3 ji" £■ >UiD 4*£UI dlL- ^ ^i 3Ui*s*»JI r ^-U^JI a,. J5' i^S" oJtf 151 ui 

^j^aJI o*^l J L*-*y^" *Si (jsJl oLUi— J I ^ jjIjJI ^jilt j*j .Developing out Emulsion 

. JLfcjf jLffel aJ.* J - a**Ij U; — i ^r—oJ l/H^J J' ^'- : > t i j*J «£jWj v^r^'j 

^*jjl og^T „.ll J— tf *i o-^> J ■^ ; W | J— i; Lib ii^j . (OjjjJI) i^l^Vb kVUD 

.UU JJ*.jJl ti» JUL* 

jl ,LjuiJI xJU ^ Jrf Jj'JJI iJU JJjsSj .l+J-c jj-^ 1 ^" ur 1 * ^-^ , **« jU^^ 1 »M*»> J 
ji) i^-.-.-i-*. Jb .bolt *i-*i i-JlJ^"JJI i!j*Jl r . — fc ft^-*y .oliJL ;^jiw-*JI *_aiJI olxJU 

: t/$\ %\Ji\ Jl ^^aU i.....:ll ( t^ljpA-l 



vo 



\ t \J 



,r 
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PRINTING-OUT EMULSION 



DEVELOPING-OUF EMUISION 



A/fl 



J 



&j»— II 



^^ILJUJIoU-JI- 



I jj .J 

+ 
L jj 



^^JLdl Iftj-JI ii*->> L^ J ■ Ji J 

*Ul ,U JUL, JUUII W ft- L^' - 1 — J ' - -*» ^ ^ »* **" 

.udii *.*< ^ J .w« 4u* ft- w l ^-" f 5 ^ 1 ji) ^ J|J ^ -* fJki-)l '^ _J ! 

** .JUo.1l ^ U^ CUUi t Iyi >t &*! ^' t U) ^' " Ux " J ^' ^ i 






\V 



,Js. . Lj »jLii>) p-u .i-jljijjjjLH ^1 JSU j Jl^JI j?Utf¥l lt* H^*i u&ajl JJlj-JI rWj J**~-ij 

i 

.Jtte- »j^JL! jj-J) iUJl ^ i_ijudj" .u jjJl (jijoiJ! jl pj^iJl ^t t^Jij Flatness **Ji— ~ ^x. 

./•X'yj -io-JI i~JLJJI oUUjJIj i JIjj*5/Lj *UJI JUjcl— If I ,j>1jJ ^ cJjl..— ..I Ji LflU ! iJ f ^ jJjjU I 
Uj^il ,jjJI Jj-u-aJL i+j-JlJI ill* — Jl jij~a^\ ill >Lk: • lj»l ^* Ul> l*j> UjjJzJj Sj*Jl i»UjJf . ji' 
,_Jx tSJUTj. L**-L l+i^-j Jbjf if^i U^jl - j,y-aJ ill Jjl ^yij .jl^Jit^J, l+»>j sUs-*} £>>* 
cr*J a JUP' tr* kAAi** cr* lylAfV V*^ — * j* »jU* »>JJ1 i-l~jJI iiUI ill cJlf . JjjCLaJI J5w 
■^il>>>JI yka , ., Jt< >Uw i»&ft JLJLJ i*Ua ^JjVUjJJ ^*w1 \AAr r u 

oLf^JL Lfi*JU-t Jju ^fciJI v*k>j tJ»JJI V^ O - £ J f* c: — J' J jJLJl_J I j> *_jLill I^UjJI *i«a*j 

iik jiJ, .jjJLLJI oI>l; j* UU.I yi*>3 fcj-J' 'J* j-* *— M i*Uj Jjl ctftSj .i— UJI : : :i. -_<n 
jj III jj^JI ^UJ >ydU I^Li YU>I LJL^I J5U-j .iUJJ JUiiVl i*^ i*JI ,_^J oUI 
i j J u oJIoUUJI j* .u^r *> jli^J ^^T^ ijL— ^ *jj . I+Lj^j, IJjIjj ^Ji i_^U- oLt»L.:.»l .Uw 

cj ji ^jj r ^i— >*j . jLjul^i ji ji^jt jik^Sf ijx^ j^As ** «A iUVi ouu; ^i <ju ^ui 
. [ ^i jjj\ &#^n ouujji .j* ii^i ^j ] iJu*ji ijiji.y^ji r ^iSfi *i^ ^-^ ^^u- ^ jwi 

£s*>*fc? «i£j jl J^V *rfl j-« *ijJi*JI ^Ij-tj-^^iJI >j-ajJI jjiu" Jyj. jSL-t cij JU* ji-><jJI w JiO 

jl >UJI yJU »jjU iijjJI Jjwv "iA« 'iJt>jj">Jl^iJI Jljjl ilj^l ji i*.Uu— Jl iJj JI0L.UJI 

jl) jji-iJI ,>• ^ji-*JI Jj Jl jl tf\H *J* ^ oU-JaJI ,^^0 ^ ^JSj ij^ji j-«j 1l* CJ JuJj 

^ g*U^ ^Ul ^j i-it^-jJUl iljJI jjc^x- Iju juiii JT JUj .. UJI JU ijjJ ji5*Jll ^* (i^SUl 

JU il+SJI j-. ^>UlJI jyjl JJj ijjj Jj^ J v-liJI yJ j-. ^y_^JI Jj Jl y, ^jj ^lj*lf JJ^-JI Jjji» 

l^ii) \S~jSj < r ^ i&M yj ,jK^±* £» jjij^L; jJUjf jUju-^I ISjZ, Oj^J? JL«Jj . LfiJL; J jl ..UJI 
jl «Jai-Jj . iJ 1^ y jjU I jl^JJ a^JIjJI iJj Jl oULcJL i^»LiJI oLujIjJL ^/j .wJJI J*J ti^tL-u 
jjl cJ j-» MfjM^u«i i^_^JI Lf**u*a; *Sj ^jJI *UJ1 iJljiy^ill jljj'VI k^> ji LL* j^ 



*\^A- 



: CiLS^Jt ^Mt^l 4^L-/2! 4UJ&JI ^ <U*W 

( Continous tone negative) ol>jiJI *j-*^— — « iJ-jL^-Jt fri*> . ( J-u»j^ jjj) *^aU ^-L** 
I^Ustl « bj-J) iiiJI oljS J 3ter . $Ji g>» o* hU* • »j-& ^Sfl ,>* gpjsfl £>1 rfl 
jjJIj JfcJI ^Ul v«* jJUUt fc-£fe* J 3L*1>- c^J I Vj^-O&A ^1 ^ ** ) >-JI J 

ill* J U/ U>^ o-Jj 1-aLUI jL*l U^U> L ij lil LJlj-cji^iJI Sjj-^JI »j» 
lit , jjj^all iJU ju* uui U»j . ^-^Jlj *5>1 i^-L.yjVl iUUJI cttl J* l^U** VI 
. oU^I >^-~. bj-Ji CJLT lil j^JIj JkJI jtUu ^ J>" jl £*M V ^j ^LJJI 

«kJI j^al j-^JI oljJuL- J^.ulS tt*J> J ^*li /i v*-JI ^j ( Line Parting ) 

L^-U-ji J^pa, M>>">^ jj^ ] ^^ ^-^ * J - L ^ 1 <j* ^J iikiM oL ^ ji t^ ^^ 
M j^jJ UbM ftju-Jlj < JM ^ &e ^*Jtl j^?j >*d S_iL,s Jai; Jl ij*Jt«II 

■ / ^ J! / ° «y J^ 1 g*^ 1 ^ 



iJLij'l »jj-Ji 



90 flO V0 



PERC'NT 
GO SJI ^0 




( iJl>y>Jl ij^JI ) j>Jl J! J^ 1 &* %?*& ^ iUSjl P^ 1 



AW 



. J^S' ^-*. iibUI oUUb oC.:jI 

tfUlj fi BJ L£M (Fax Talbot) J Ikjjl o-lli' ^y ^ \aot ^ J 
p-^b ^11 (Tonal Gradation) UUI oU^Jd) ^UJl gfc»¥l $Cj «1 4J ^j\ 
(dots) Jaij Jl ij^^J.1 iikJI ^UjJU! (Spliting) _W J^^ ^ sJJBj 
JUI oUjj jc- j^ jr i~ojj jX"j .tekffj ^jV-JfcS W^Oj 1^15" ^ ijj ^ jjXJ 

7„J — •*» <^-w ^ <ts t -il_j o^^ jr ij ajyi £^a (j-ijiJl fU \Aoo m\» J_j . jj j!j 

7«« »LJ*i J*| <C_tJ1 ^jCe. jl fcJB *ji l«JLi&J jlp jlfj (line Screen] Cm* 

^^.A j-b(Clcrc & Calmels) jUlTj J^if ^ JT iC sJI iUci ^j ^L-wJl i^UD 

i>* -ft*' ijA (•*' ' -^J ( lvcs ) J*J v JdlijJj cJi>" <J1 J-»y U **^ij 

. ijLJI dUr oL'l J «UJUl 

^ J^S/ 1 <— ^jJ j U- — *j *S W^U* V ^UI Sjj ^1 J<_>>^ «#* J^j 

( Glass Screen ) A*>u^l 2*..^ _ \ 
.*JL>-' t ij^_ L*^ 1 rV S 2 \}*~) * Optical Glass ( Jl^> ^J\j>- J^C fjL^Cl 

j^XJ' ijiaw'tiU"^* UU"" i U-l«-« iiiLja»_^Lii-tJ r-U- Jl i^"'- 1 *j^-=* 4 ^*i-lJ -iJ_*iLiu jyk-^ 






^ ( ^' **H C ^ ^^J' <«&/j ^™Ji U4, 

*M ! i^ fijrj (Screen Ruling} U>J| ^LJl Sjfc* J j,^, "^^ 

l*^j (Screen Auglel 




FILM 



HALFTONE 
SCrtEEN 



copy 



^LCil j» 



^J^jIIiC^lj^^X 



( Pinhole Theory ) *ii]| olj fci >» ^ . \ 



w^ 






J5' JU ijLJI ouj LLl»j 



■ J-^. u :l1 W^'j J^ 1 JU o __, r ^| ^Jtsu, 





^ M w m m 




oL^V ah ^Cj JJH „ •!i*i jb ^Lr^ij iiuu ^u^j 



a*"" a* J -**" 



\S> 



^__*^*l 4&&* Jl£ Si j^V ObL^IOj — <& ails vULJJ Ujj JljfrjJ'jifJl Jul I 

^r—J^l ) UC ..„f)l J*EJD 54i_a* JLCil jJ* J^Astil liilij ( <^a*JI ^U ) -^lykaJI 

. | oUcJJl ^^uJ jpLJI jCJl 

JIwm jXliH '"U \\ ^.IjibaJI W* j1 ^1J LCI I ^j^^adl ^j^a- J&m a£*jj 

. j^id iJLiCll V> UJ1 ju-jji .i^yi J ^1 j^uj- 



( Penumbra Theory ) J&tt 4**i hj& _'r 

* it—ill j^Ai. yi 



( Diffraction Theory ) *jti\ tiijaJI i^ _r 

-»- Vj — & 5.jfJ1 ^" J« - ^^Ji j^Wl 5Cd jJw 3Uc*i J* LC-i «*a 

(Partially Deviated))^ a^S UaOj l^u^i ^ ^ j ^j[ 5^1 ^ U iU 

*#*.*_*. J £-^' (rUt ^ ^ *ViLi,^JLl JrtJI ^ *LJL JjjCs ci^«i liCfcj 

JfcH j^fcli jbil ) jjJ\j, jui oUjj ju. mS^ j=uji dUr fWt, . jj^gi iC-i 

( Contact Screen ) <j»^\ 4iui _ u , 

i£~*ill j^Jl gfcfl jJU < U^bl ^L, ^Joi jjlzllj ^Ul <CJ; c.U..., : ail 

iCaJI JUJ ^aJI ^bi J>^. ^ .^iJ! jjpe Jp_> ^ UJ^ J 4JC-1JI OOJl a yC" 

ii,*^*- sj^^ ^ t*.LJll iSLill J -Ltli jy3 U^.j » ^L-sJ! JilJ <J^ 5^5teil 

- SjjUI <-iil! & »jj^ & *>Uj|j iCillJ ^C-^ 1 - LiJI ij^ * ^" l&J 



*\U- 



* iJUJ iJOlCj* oljjMpu" (5 ( jl U» L-o. ^Jks «-Cj 4*L». a>-^ V _ r 

_UU >U 3^^ Ijr-W J ^1 U J^ s i—»U. £»Uw fcJLj V — J 

: qm\jC1\ AS^ii ljJ^ O^ ' 



-\tv- 



jUL* '/<»• ^L- &£** U^ <3 *Vf-^^' j>^ Wl *C~i ^ ^-OU' i£__^ ^b=*;j 
4»U ^ o^La* 'Ao (jlc- <i >'■*■' ^Hf-J' iC«!i' J % i o^-lJ s O** JUL. "/ o» j 43U-: 

^j^lij- V ^LJI <ij£~2 JLwC—l <UU J i-C-til Cil^yUljl J*i l-A*j • i^** JUL. "/vo J 
* io-WJl AJCLiJI JLjC- I AJU~ J ^ j^ ^J II t-jJ>_>]| ^-i-j i A&Lkll -Ut 7- y^y 

OU-jJJI ^Mit \ t/LJI aSL : JL-Z-Io^ \*$ J -ail ^LJI iC^J. jli j j* 3 

. p-ji t vp-U-JI jyiLJI <C_i J»ii' L5* -.^.aiJl <j (middle tone) «& -_j)l *J^' 

iCj; j ( l^- JJCI /." ♦ ) <^-i! ^Laijiili^JI i-UU ^ t— 31 JjU*; ^11 dUi 

AT. ■ ,.jjl fcljfei ^* tf>-S l J ^UJI aC S J>Lji. ^iiylL. — ^u" £-131 -^*» 

^U- ^tf rj-tf C*& t/»WI «CaJL*i-1 <IUj v-l UJI i^l jl a^j . <-^U-Ji 

jl_p-j. N *il J* »j$* « «g4*gf1 ijC-ill »U&£#Li <LU J-«* ^aJI jLCll ^-jJCJl ^ 

• **W ■&— ^Vij US' JlEJlj jj-Sp ^. ^yUi J IE; l 

(Positive Contact Screen) V^' lT^ *£-i \ 

(Negative Contact Screw \) kJ^, ^U <C-i — r 

l/lJj) ^^ i1 J^-?^ 'Srr 1 — ,l iT UI ^ — * «JU- J L.W %Ju g-jjc *Li ^* 
^ C , r a v - 1..^ Jiij * -»^ pL> j* <X . --ili ikEJl »Lo jj id j1> n*. j I ^J*> ALEi) 

(JJij ^Ul <>-j-i 5>l^, jt u*^ 1 *. C*"*" 1 MMgeatsi j^\ ^Jil b»-Lil U ^.3UH 

X* i j>j-^1 »^ (Compensating Kilters) ^jij^JI OUO/ rl-v^C— I jjJU jt 



Special Effect Screens : u^^ jfr& *& ^^^ - r > 

( Schulz Screen ) :jl>* ^*i -^ 

(Rhomboid Screen) -H>r*Jj C.K-2 ^--l olC^Jl .J> J* UU jlLj 



-\it- 



. i~oL> I-w U£ Ob*li *-o OlSL-jJl si* »Jl»tl«Jj , pj«^jil J.j^^Lb" jLffe*^ 

( Hedopra Screen ): Ijj>ijA *£ui .Y 

j£**i jl yjJL-VI li^jj i>-_-iJI »i* *ljJ^-w| j£-»jj i i_ixU J?jia> ^^JLc. ,jj-xjhj w (_^L^jI r>Ulj 
. 3&SJ.I J*>il ^Ji" (^jA-J jSh^I lt°J <J fi**& *M* jU-cUJI J>>iU jjh iU^J 

( Wavy Line Screen ) : **>«3*ll LjkkJl ii*S _r 

^| ol^LiJI &i* »Jl*j^*J L» UHx_j ( Spiral } i»juL« ^ili jl ( Pattern of Concetric Circles ) 

( Grained Screen ): ^-J| ii^iit _t 

L^ljjjj J^UaJI (j-a Ol>ji OL-^fc'JI &.AA f"*"^ J**^ s ^* > J -k"' n ^^c iiULi ft 'j>lj ArfJLfco s [j>l 

( Single Line Screen ) Jji*ll k±l\ <**£ _o 

^$L; l~s>t> Ij-JIj (jIuC C«j» ( hi[*}\£ LulsU—o ^ ) A>lj ( Ja^ r jy i6*~SJ\ »i* JiC 

j£Lu ^^uu lii— j*--A; &a jjd\j Jjyi oUji JLft Jj-^J-I ^*jji j^UY' i^L^ 1 lj* *-*Uk&*\ 

• J-c^fl (^ J ^^' ^jliaJt rjJ^JI ***^» w—> i»^iai-l 



u 



JjO^-Ij . Sjj^JJ Sikidl J^JI ^ i^^u jl UjhA OyJJ J^j ^1 J^JI u> J , '» „>-- 
Ujb* 1*1*2; vX, £>& JsAt iSL-U j-Uji frl£l U^wJI jjj Jx L.j^ ijjLJI iiLkJI J 

Jw* ^1 JjL^ jjj r \ kr mi oUiJj , gj&ji JM\ j-jjdl ^ *V oj-j ^iil ^1 ^k* J 
oLSL^JI i^U«, ol5wUI Okiw» *Jb icll> ^ ^U ^Ju j^| -k* * lk*V SJL& iLL 



V<^ 



. Ij-,) \+*\y\ iJ^i-l JU i-j:UaJI jU>^J seconda absorption jjJttJI ^Laz/sll y^**J i>^j 
oUU • I>>l *-~ *-«^ (j^Lr> jW>I J 1 Jlrt>s— jW>' j' -jIj^j^-J jW*' jI ov jW>! «i-Jw 
v-| ^ i l^ljicuJ J-i >lj- UjJ ;1 j rt't 11 Mb^jDI oLJul! colour correction ^yjJJI £*>v-ai)1 
^ „ ( jjl iJl^yJai o-*^ 1 **i> J Cliches ol+^i^JI UW ^ 1*5") i^L. i^UJI gk*Vl 

colour masks i#Jft i-*p>Sll Aiks^>\ j* U^-i U^iflj ^y^UI £~*-aJI JJL,j Jj*il ^j 
<*»g£ l^jj jj& green jjbifyl wLkJJ jjJLill ^Lai*l jli cyan jjjSfl ^LUt ^*JI II U ^ 
^U ^UJI ^L-LJI qjJUI J*i viUiJj magenta ^LUI ^>H\ J *»}\ ^ oL*SL; jL-J1 ^1 U* 
jL-JI j^jJI II* jl jl*j ^j pure UUl JH jU- .** <tM jj^-i u' J>jJ^\ Wi Block jL-JI 

ju ljl>lji j#*ji i-*f ^ljlaz. ju j o^L, v*^ 1 IJjk c^' >> s: * iJ ' ^W W >* ***** *U^ 

Jj^l J* li&wJI jil*V) urJ **»j-JI magenta ^Sl ^LkJ! ^1 ol*f jl Jjii ii-i* JU*j 
(J ^ U »J* Lu>UI jj*JI oLJ .magenta Block Ul>UI j^U ^LUI gk-JI J-L-1.K £j*LJI 
^i\ !uJU i ^j ^Vl >dDI IJL- JU ".jj>j*JI iLUJI oliltSJ iyJLLi j! !->£*- I~J 111 fJiyi 
^Ju JU gjitfa. *Ul&l j ju W-j jj^i ^1 c^l ^ eULj . . li^UI ^IjkJI £jUI Lf^. ^ 
;__ r C 0j ^- Lu>UI ^gjl C> JL!I ,/ aUJl ^UVl Jle U^U! ^1 1^>S ji ju^ .^^^1 >JuiJI 
:. T f ji jl^ . >iVl ^JLiJI i-jL- JU gU> iiU5Ul ji- L+J j^ ^sll ^UV I ^ii %i JmiUi • -»^ 

^L- JU j,»JI 3-*f ^i j^UvJ ji A geeen filter ^Vl gijjl i«L- iiUS" ^ (,5^11 Ji> j* jS^ 

. »J> s±A\ >dill ^Jl- j- >«i v*M ^' (V 1 ^ 1 C^ 1 

.juXJI ti* j* ^^ii^u jJJt ^UJI 
^Lk)l . CJ JJI Jl* ^1 i~f v* fSUJI JLJl- ^s i-LJI iiUT ,_> j^oll ji> ^j . . 



\s> 



j/ **JI oL*f ,y M^Mstl ,>&*; «J j^j i„JuJI oULif Jj-Ui; ^i colour mask ^jUI v**-^Li 
jL*S/l uj** j^A* ^£*itiUJL, ..iJLJI tj*&» x**}\ ^LjJJI jU*-JI ,^1* i^Ui^JI J±>UJ! ,y i*iljJI 

jtLJI^ dUij ^it>*VI j^jU! ;L*L iiltf ^Jut ,>* ju^J jl o^. lt^I y^-WI ,>.> o* ..jAJL. 

^ iU— Ijj jj^JI (Jb- tjkjl £-ii^— </JI jJ»U-JI ^jjt ik*.-j Lf-J Ui>-LJI ^^jfJI JL*f j_^J jl XjJ (jill 

iu*f JJjU ^*wLi ..j-aiSfl OJaJU ^»Li^l i*>U ^ oW-JI .rt^JJ j^WI ^Lai-VI I^Up r5b j£», 

Uj ^ti'VI .j-^iJ jL-JI ^Jl ^Ux*l J*i eUJuj jl£WI jjJu jl—JI ^* 0> ^1 Li^UI j^\ 
g5U Jic *-U fj Jjkj jLJI ^*JI iL-)x >ll *>^JU t^JUJI ^UiVtfl i^lfc £)U ^ ,3^. 

. U15" iijJUl i^LUI jL>SU ^>^l i^UII ^Ui^l ot^lfc 

colour correction Masks i**wal!1 i-Jjill *~v^l J*£ ***^y jL* uk ^j 

J5U ^ *L* ^ ^jjlll oUvJI U* ..&** ^Ci jf*) j^UJI ^Uu*^l - ty *U> £)U J. .:,.,. II ^1 

.^a*JI ^LWI ^Jl IJ4J J-5UJI . j^JI jul^ 
i^U* neutralize UiU-J fJ*»JU*i red j**i\ jAU\ JiU ^ *JU* ^ jjjl ^'jJUl y^-L^U . i 

cyan ink JjjSff ^UaJI ^^JJ secondary absor tion j^LtJf ^La-.^! 
i>lk &U* jl £>UJ f jLkiw green ^»iVl jsLUI JiU £* J*c ^ jJJ^jJJI 4**WJIj . y 

Magenta j**&| ^UJI ^JJ ^'Uli ^La^VI 
i^U JJjU-J jl ^^UJ f ^ l T. l ,i blue jjjSl >dLJUI iftU- ,>- -J^c ^ ^jjl ^jJUl ^^-UJI . * 

yellow ink yUSfl ^LkJI ^dJ ^\J)\ ^Us#*^l 
li-j^l i-i^JI^ I+JUjc-I j^i Masks i-J^JUl oyVl J** ^ * l|s^| j^u . 3 
jl* A-ljiaJ (Hi Blue jjjSfl OJOJ jjJliJI j#Ua.Vl i^li j^U >f>^JI ^^Ul ^o-UJ) . \ 

Blue JjjSfl jvi^l J^U j- ^1 J^iJI U*t J*e 
xj. JU*i-l ^ green jr iiVl U*UJ ^>LUI ^Lii.'ifl i>^ ^^J ^j^JI ^jjjl v*L>Jl .T 

green j^il >i!l J^. ^ ^^U! J^iJI U** .1^1 



\lh 



i^'Vl Jj-AjJI ?w3_f-. JjI — II ^ySJ\ i*-& jJL.j red ^J»-S/l fvSjJI^JjJJI J~ajJI iJ— e 







y*UJI Ji-cr* 




to correct 
secondary 
absorption 
of: 


in the specrrum 
regions lested 
yelow 

■ 


a mask is 
made from 
the originel 
through the 


then mask 
is then used 
to correct 


cyan 


Blue 
green 


red filter 
red filter 


Blue filter 
green filter 


Magenta 


Blue 
red 


green filter 
green filter 


Blue filter 
red filter 


yellow 


green 
red 


Blue filter 
Blue filter 


green filter 
red filter 



.colour correction masks jl>T>U *- n^ v»>^l aJj. jj£j ^jjl contrast ^IfSJI j- 1 * o' -k-»^;j 

value of the s condary sbsorptiion jjJLiJI ^Ul^I i^J (J lc LJb u&tSj ^JuJI I- 

to be correc ed Ifxjw-^j sljJi 
colour connection masks jljftU i^>waJI i-^-Sllj 

: Lj» ^-J>J i*ir- i-ljJj L> cjA^-j ■ ~*j~£ 9 Ijjl l^-> 



-\*V 



CjLLW) JJaUt u^Ull ^L3 . 

MUITIMASK FILM 



?^U* olU- J&tt Jj: ^_^ A Colour film zj» ^^ - tj U j* i^JJI i^VI ^ g^l (j* 
..*^*i -uiJ? 4^,L»> olj jjSL-j i^. U**i ijU && iiJ» Ji"j three light se sitive layers *_^JJ 
red j»*i\ Oyjtt i«L» ^j a magenta dye U>L. i^ ^JU ^^ top layer LLJI iUUJU 

blue JjjyV'j 
a»j cyan Dye jU- l^^J ii^*, &J» ^ central layer i^T^I Ja^J\ i-LJ-l UAJI L.I 

.^>S/ij ^*sftj jjjVl * i^Su ;uu> ilui 

• j^Ji-U>U^]|ij*j yellow .JjU 'jJ^lj iljJu ^ lower layer (J LLJIi,L_J.IUJJI Ui 
i~«~ v^I 1 Jo, j^s*4 multimask film ^ ^ ^1 jl ,.^1 gyfc, ^ . >green j^ ^^ 
magenta Lu>UI *i^ ^U ^^xjJI U*j| ULJ.I iUirT^ bcolour - torrecieon masks . jLJ^U 
».» U-L-> 4**ai .green filter ^i-S/ 1 £±,11 JU*a-l ju* l^ju UiixJti jSU oUjJ jL^U jl*.^ 
^ill ^1 ^Ul UU J?ji L>a>l oUjJ L»U M 0j ^ 4JU j*>% JjjVl C^UMJ LUJI ii^Jl 
&J\ J^i ^ *^ j_^j ^Dl ^1J| ^Ul UU JJLj ^UJIj . . j^l ^i J^u ^ OU Ju«v 

^ ^ j-^j ^ji ^jUi y>ui uy jjig *rt*Vi .a* j^'u .^i gajirJuaJ j^ u^ - (J ll^i 

dUir -.j^jSii ,>£*! ^Vl < !>*&! t -J- suL» ^-jJI^lj.1 ujji m» ji ^ vi v^j 
>^; tfjfU v^u.1 Li* ,^n gajii J^u- ^ ^u j^j ^i jjui v^lli l J> ji u j^ 

i^w^i *^u.j 1 ^ ^ ^yi ^j iJj ^ i multimask Film ^ ^ ^| ^^ji ^u.| jil 

.JLJ1 iUJI ,y ^Ijj ^jj) iiJJL IftWj U*JI SjtfUl ^i jU^'l ciy^U 
colour jjU (OJ ^ ijU ^Sfl iiU* ^ 4jS ^v 4i*J multimask Film ^ ^ ^^JJI »_*U.lj 
jLf lil L.j^j ..Jo^^j JlfclMi^ttftt^Lgtoj ■.jj*j ; uj v^=i v*W- ! li*iL.L*-j ..Film ' 
^^ *JU y^f jlLi^l^L^vjiJUoU-^ jij finest details iJ^U UJj J-_^U- jj «^w»iJl 

muliin).ask film ^LU ^riCt.^i ^ ^jJJI C^Ul J^i, iJUH 



V d 



VEREMACK FILM 

A Single emulsion layer without aye coupler &*# Jj, : JJ ^ t 

. U^l 1 |^5sU ^,u> ^ FanchnjowiE .M**#WI f *vi i^l_» ja. JL-U* ;xkJl ,j*j 

a reddish S^LJ Vj L, ^ *yj ^ j^j back ^ J vetimask film ^JUI ^>UJI [JUj 
J^ ^ Ufa ^ veriir.ask j| [V U, absorbs Blue . U^l SUsVl ^U^l ^1 U» - (J JU, brown 
frfcjJI j* jO^Jl li^J ^L^JI V J^ W J| ^ ^ ^| i W , , j^, . j. ^ { bxk ^ } ^ y 

4 cohw i=_ a^, ^j ^j ^yi^ ^^ varilTlilsk ^ u JjLiJI ^ ^ ^ V) 

correction masks 

- cyan J^JVJ ^UJJ ^jr, ftiafeota ^vf ^uji ^ ^un ^Us^l ^ £iUJ ^ 
yellow ink jj$\ ^UJl ^ ^UJI ^U*Y1 ^J 2^ ^ ^J ^ ^ ^ ^ 

/.pidpro-t^^U^J^^JI^^ji^i.ij^^ vcnmask ^^^j^^ 
verimask „U, ^1 ^UJI oLU, .ia.^^J, J^j, ^ ^ ^ (luaion 



\o\ 



1- celluloi varnish for prote cbing print : 

If-'.itSj UjLf^l oLLc • LfJl jl*j i-ij>" J^****!' oL*J» ^-1 i^U^J ^jjiJ- ,ji-Jjj ^>j 

celluloid (clean waste film) 6 gr. ijLL 

Amyl acetate 100 c.c. c-j—I J-*l 

t i 

Ace ton 100 c.c. jy~- 1 



2- Cold varnish 

t^i JjJuJI U> jj^iu - U^j ii>Vlj J.^1] ja U^.L^J jUij MaisM'j 
Shellac solution £20#) 160 c.c. If>L*. JjU- 

Ammoneia (0,880) 30 c.c \jjj 

Methy laied spirit 320 c.c. L ^-^ ^j^ 



3- Water varnish 

Lfi-iwJj Lf™Jj UjL^bl Jjy stUij'ijj^LJLJl i-Jljiyj*JI £j*UJ1 fdtt-.] *-Ja. « - ' J fj+fpjj Jji^v- jAj 

:^ JjUJI IJU j^ij - Uj*fcj Si/illj ^j-^Jl ,>* W^ 1 -^ ^ij 

Borax 30 gr. u-*j_* 

Glycerine 30 gr. ^.j— 1 * 

shellac 10 gr. i5U*»- 

Water UKK) c.c. *U 

x* -s^methy laied spirit _ L ^~V <Jj*S Tp* f e ■ *J[ ula; ^ isX* sJmoJ ixJ ^jJi U> (J Xi JJ 



A*<- 



jr ^ &m »b-fl s-o w ^ i^u !ju ^ ^ ^i jjyj ^ ^ l^ ^ j^ ^ 
.^yji ^kuj jtUivi j» »uui > ;»^.r,„ji vwai oi*5>ji ^ s^ 

»M jL^i ^v ^ dl *****J1 i^'WUl i^J>JI j^ j^ ^ J ^ ^ ^ 

■ tfi j** «U ^-. J jl eUij U* U^i ^ V u-^ > IVjdl* ^ Wl W UI ^} MJL^ji 
• • Caustic-hydraquinone high contrast developers : w l^J| j^jlS MJjjX+jjk* 

o^jj-u* A- hydroquinone 25 gm, s ^ ^ li» jl^l JJLj 

ft*f*j«* * '- -«. l > -^ri sodium bisulphite 25 gm. 



I"-*"" -* "***•** potassium bromide 25 gm. 

Water to mark 1000 c.c. 

hjXhj* B- Caustic soda 50 gm. 

* U Water to make 1000 c.c 

• - Hydroquinon (one solution) r ( ju-ij JjW, ) wfjjJ** jfr* 

jj^jj-J-* Hydroquinon 11,5 gm. 

\*j*m i^aL soda sulphite (cryst) 75 bm. 

bj** sifUjgJ' soda carbonate (cryst) 150 gm, 

• L. Water to make 1000 c.c. 

• - Hydroquinone (one solution - formaline) : ^JUj^i - o>^fV» jW^I JjA»m 
oj-p>jj±* Hydroquinon 15 gm. 



kj+ c«iU SOua su ]phit e (cVyst) 300 gm. 
irJ^jj* formaline 20 gm. 

• U Water to make 1000 c.c. 



-yX 



^L- <y greet transparency i*Jk =L*Ui t>*i slow debeloper . .^ ^IVj* j4^ j*j 

* Focal - unirersal m-q developer : ( yJjJ JSjS ) j&* 

J>l- Metol 3 S 1 "' 

\ij* c^iL Sodium sulphite, anhyd 75 gr. 

Ct^/juJLj* Hydroquinone H g r - 

f.^-^j^-irt Potassium bromide 1 gr. 

. U Water to make 1 000 c.c. 

UU r *^U j|t* !J*j WrJI MUM^ 1 J**** 1 ^M** 1 *-M** &**< •** J^ VI ^' U J*^~u 
jLfbVl ^jj .jj-wil i-*^l ji j*^ ^ tfP *^ J* J j^' W^ J-^. ^ ^ Wl t~* ^ 

* Metol ( one solution ): ( J*tj Jjla^ ) J>L* jfrk* 

*W Metol 15 gr. 

Uj^^JL, Sodium sulphite, anhyd 75 gr. 

fjgJs^cAijiJ potassium carbonate 75 gr. 

fJ9 JSji ***** potassium bromide 2 gr. 

• U Water to make 1000 gr. 

* Amidol developer : ( JjJ^i jq&a ) 

*W ! Amidol 4.5 gr. 

ijj^c-ii- Soda sulphite (cryst) 57,5 gr. 
fjrtiji ***** Potass bromide 1 &• 

(L * Water to make 1000 gr. 






-w 



•'- Azol developer; 



Normal exposure _ 
Azo] 5 gf. 
Water 120 c.c. 



set* 'J> jLf^VI JJL. v^'^j 



Under exposur. *«« . .-;., . ,.„., 

Azoi 5 gr. 
Water 150 c.c. 

Overexposure. .ftflf.-. i*t.n ■ .. -„ 

Azo I 5 gr. 
Water KO c.c. 





--o^^HUlUI j 


'■■etui i 


ueveioper 


-^jJA-j^i 


Jjiw* 


Metol 




10! 


gr. 


J^^jjif 


ChJorquitioJ 




5.5 


gr. 


bj~rf» CwtL. 


Soda Sulphite (cry 


.St) 


50 


gr. 


fJ***H# -^J^ 


Potass bromide 




'/2 


gr. 


• U 


Water to make 




1000 


c.c. 



■OiUsJlAiaWl^il^jj^aioLHUvVljCiLJUU JU - ill utosii 1 

■•li'^yi iU jljJu j^All !iA .j^ jL^ci-VI 
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•- Gevaert developer for normal to contrast? resully: ^.Ul u^xjj S^U juUJJ c^U yl iu 



. U Water (40*10 






Metol 

Sodium sulphite (cryst) 
Hydroquinone 



r 



bj-» ^LJjjjS' Sodium carbonate (cryst) 
j-^^y, -u*jjj potassium bromide 
' I* Water to make up to 
Jt* Jj-wJJ Ui •j 9 i>JI ^-jU, IJU jiff* I JJL- J 



800 gr, 

»»5 gr. 

100 gr. 

6 gr. 

80 gr. 

2 gr. 
1000 gr. 



* Gevaert developer for normal to soft results : *-*ult S*a*j M* e^ *ute* J*^» 

• L. Water (40 c) 

J>u* Metol 



800 c.c. 

"3 



ljj^> c-iJL Sodium sulphite (cryst) 

ijj^jj^ Hydroquinone 

ljj-*> oU^f Sodium carbonate (cryst) 

.^U^ Ju^tj^ potassium bromide 

• U Water to make up to 



50 gr. 
1.5 gr, 



75 gr. 



72 gr. 
1000 gr. 



U <>Odl ^ ^^JlJI j;UJI II* j^*^ ^.LJI ^UJ! -uil^-jjj! glUJI Ju J^-dJ 

.^fcjf U» a* . > jr ^1 , ut i ^ «j» r oUj^ui^'UJIJj^jj 
,* - J * Stop bath for developing operation^ ( t-Wyjjb-i ) 

: ^ JjUJ! UU y^^ij . jl+tVl JJL. J~*l f Ull ljU,>0 
»U Water 1000 c.c. 

^i; ..l.l> ^a, Glacial acetic acid 30 c.c. 



-\<TV - 



* Acid fexi ng bath : (f***. £*& ^ 

••o* «^>-j MjA£*JI gibsU ^U c^i; r L* j>j 

r*-<\Jjt c^L^Lw Potassium metabisulphite 23 gr 

* U Water 1000 c.c. 

* Hardening fixing bath : ^/a^uT 

^ ,>• ^j~ »*j - isiJjVjill jJUJJ i^jixjlj c^Ss)) r L, ^ 
.*-.* A - Hypo 
• U Water to make 
la^-C^L. B-Soda sulphite (cryst) 

**** ^ ,>*> Acei[ic kU (g]aejal) 

f J ^ • Chrome alum 



251) 
I GOO 

2(H) 
ISO 
1(1(1 
Water to make (40c) ioqo 



c.c, 

yr. 
c.c. . 

c.c. 



.71 



^-Jl J^ iy ^U Swelling fciW l M aJ^ * ^l>^, j^ W^l UM ^ 

* Extra rabid fixing : '^j^l\ ajj c^ ^ 

*** ilv l )0 200 gr, 

:.. «Jj.*l OjjjK AmiiKiniiiin chloride <U) lJr 

o' ■ 

iL * Water to make l()(K)c.c. 

; - * Extra hardening bath : ^jfclliaj^jfc ^ 



V &N/ 



"* Hypo . ^ gf 

\ij^>c.JL, Soda .sulphite (dry) gg .,,. 

,>Ji-j>i Formaline 19* 

.L, Water to make 10 q () 

_ -^^^1 JL~ l>fj c^J| r ; . u) ^ Vjl ^| ^iu 

-Hvpo-dh * Hypo -eliminator : ju&^Z*®S*+ 

r * Mi «* *J , running water, ^1 . m, ^ ^ M ^^ ^ ^ .^ ^ ^ 

P js-fc* 01**,^ Potass permanganate is 

fU Water to make 5()0 '^ 

* Kodak developer - fixer : «3I JjS Cui. _ jfL. Jjiv. 

j-^jjAJ* Hydroquinons 3, 

lij^c^JL, Soda sulphite (cryst) 7{i 

a^oU^/ Soda va ,-b onate (cryst) gg 

Hypo 






&■■ 

Ljcjuid ammonia (-,880) ya 

Water to make g(J( j t , t 



\oK 



* » 



-\«V 



.* * 

: u> j4*% »*> - ) 

jl "ULo a-lLa (Jiii i _ s ic jA j ( ^Lllia «jla ) CiLiljdsJl t-Jy jLiuij ^LLc ^ "^H^JJ^ ^J^ ^ *&* J* J 
Jj^l J-~l ^J, - wl...-; LaS l AitiiJl JjU-lll (iUUc. ^ ol>bwJl oLJl <U*S (Jb iJbSJIj l*UJ j {JjLii j! ^JLfck 

* UJ^J^' ijj-lli-a '-'i"Hj CJAjiuiallj L_AiIiiJI 5 

^ j.-^l viiLiLc j^i - ^' ■ -j j ^-^ < y?^ J^ or-^ j?- 4 _s ** ^ "^^ J e^^ j ^jj^ ^j j £*> ^.■J =k ' ^^ 

; Utifl -V 

;. .. 

i JjLui (jJU ;»j^£ (JSJ; ^ j* j JjVl j gudfcj u-JaUaJl j ejiS i> jrj^j »^J& £l jil ^ j«^j 
"UlU! 4-^jJ^ i>° l - j ^' J.W tPV^ 'ffi^j *£$%* ^y^ **** ^J ( °JJ^ 4j*J^= ) •«** J* J 

^ i r.UK ^U L^iil ^i^o o^ 1 uH^ ^ ^I^Sij - 1 3^* JJ^ Ai^^Jl e jUl ^ ^ j iji -v 

»t_jSll (Jja j yt J Wj M l JjLui LSdl ,y>Jl i-A^ilLl ^S :i -iJ l i fc a ;J^a j JjLill p-UJI ^ a>AC Jj^ia 

jj^Jl (JjmJ j^i . w'.-j j 4 QjJB -Cxj^ ji f.LAiyj b jaj l5^> s^ft .j*j « ^-» Jlj- %A (^e l^j^JJ 
(j^ 1 .^-^ iSjj (ji OjJ f' 1 ^ 1 i> * J^ SH^ ^aU^L»l yJe o ji^l <Jj ^-ku «-i^!j g^ 1 J M^sft j 



\-\ 



(3^al ^ j Saa ■ aj «S gj*>uHj tytJiaJ j (\aA*^ J iJJ^ 1 L>-^ «4 f ^"'"U j • "^^ *L-au SP^ <*&*■ J^" 
Qjjffl Jl ^jilLl Jja^i pL-iaJJ -tuac i£J) Jk Q& J* J ' "-^ t5^ • J^ 1 (^ "^^^ J^" 1 ur^ ^^ 

» 

. (jjjlSJl (Ja- lUj LliJ j « Ul^ ( -CukJl ^Li£UI ) <iaj]lj jrUi^l .LjJai 
j^fe jrLa.jllj jjjJI t>^J CjLjLc ^i ^iiluuj JL. ^ jS^i ^Jc a^jjj *j5^JI -ullc .iLt jAj 

- JjSill !SU3 JlLoJj pU JJa j ■ **",!,' V) ^V j*J *-O^Vl J ' 'U U.^J l Jail ji!l j i CjUju^l j ^lai-il 

• l^aI eijjc. oULsc ,ji ^liiuuj ^ (jjU JjL» JSji (jlc. jl ujU 1 l* 5 ^ 

, ASjWI AJaL jj^Jj -LJajll ij-alll a jfl ^J *JJ?- ^1^^ *jLo l^jLl JLV5 ,^A j 

jjj jj ^U JiL^ JS^ ^Jc ^ j i iUa.71 ^aJ, ^jjJ= ^aJ Ujtj^aj ^ ASliwi <W= ojL * J*J 
^■■■•.1 1. <_Jlc j^3 -OiKjj LJoLrJi lJ«^J (A- jJi > j *ft>«ll ^L^l ^LySUl ^ ^Ji^y jfc j * jeM ^ 



v> 



^ISj 4jJjUI M^' »>-J *J r^^J UL^ f* 3 * ^ J >^° ^ I*** *#* J ' ^ kJl ^^ «** 

^j Liill Ja- J^ liJj i ^^ ^J^ t>j m^j gl*0*f fj^'j oj^ 1 lS-4: ^ ^ ******* 

, tM&sS ^jS MJ^' 

; ' g*^ 1 J Jul* 

■ ***jb *4j^ Jtyflj cb* 3 ^ 1 t^J tM u^ c^^^i-j ^>^ 1 V-a^ 1 ^ uuJl i> J* J 



-w;- 



r^jfa&t^^— ■ -*1 &*3UI Jl>dl 



.i^ o°j~ && t> »ja 4i tf» ^ r*j» ^ Jl ^> jl <*a "»j^ ^ J o- >*^ tr j* j 
^ <1> ^ ^1 ,^j *j*l ^ ***J>* ^ ^ ■» j-I J" > *J** «***3 ^ 



i 



u 



a^x. ^uj ^.iii ■JWj ^ ^ ^-^ ^ u ** r*"* ^ ^ <> ^ ^ " JL - 

a^i ^ ( dbu «*y j-* ) i-i Ik* «>jj • j*-> * j ^ ^ ^*» -ww- ^ 

jjis Ul** a-L. c*-* U*»j . ^ ^ ** VIaSjs S-l? f%Vj JMjll ^> t^ *-* ojU 

. g&J ^> «3jS ^j ^ M ^^ ^^ JUc ' ^ J ^!>_^ 

i. . - ■ I -.'A £ J! L^i o i Wall £ 3Uli J^ ^^ iJl ^ ^ ^>" ^ 

; 6j ^ji j "^ j^ -^- «j ^j- j^ ^-i 11 ^^^ ^ M ' UBffl ^ 



-\XY- 



J U..B jll^ j- ^'.-jt LjL^I iUJI jJ»J jji ^jiia-S lV^J 11 i**-V -jLJS ^jiuJ J^ j f ljiiJ c£*J 
4cLJl ■ «'-M OH ^ jl>y t>0 (j-* L - i ^J tS-^ 1 V^L^a. ,> JAi A^Ja-u: JiLfisJ j_- X.LS jjc Ulia. 



( j^b jli.1 j* ■» -> ^--■' s^ J jf- ^ 6y ^A^ 1 S^J cM w* i^J^ 1 t*"* 11 jAaSSiJ (jS-j 



\lt 



Lijfitill 3 \jKH» jt^ 



a .U ^1 A -jj'i'j 4 i's/ij 4i£] j ' tou^a 4j1 J Ja ^i jJ^ >-Jl j t-^Sll V^ ^ <=■!>! J^ail fta&U MHi 
{ jjji .nlU J i_iLSll t_uiS 4jj£ ^1 £u4j (jlki Jb |»iaS*«M| j* j -OLaV ojUj l^Jc ^^ jSUill ^> 

• lA UC. j jjjjlj^l j iajl jillj i JiLfJl ^jUla 

j.^ : jjjjj j^uil AiiAill -uikall 4JuaVI t> ^^ J^ ^^ °j>^ (i 1 ^ lS^ 1 £J ,jJ1 f^ 1 J* J 
-l, w-, .„ **! ,j_ jjil J^ajj (_sJJI jSUall j <iib otjlJl vj*- 2 u.^ ^y^ ^?sH ^^ J 1 <i^ »-** l> 

i_io j 4il£2l (^3 -Luajijll j a jii^all i/^U Ajlia Aili'l £*Msd <U*j ^^fkll fJa-Jl ji [JJ 1 ^ 1 U^ 1 J* 
^ w-. .,.l l ^j-iJI <i-Wl £x<^j jfcjtf 13*1 .**- >ll <^J«i-ll ^^^ l M^ tf*$ U£l\ ^ 
c> _ a IjA^xi- lJLJVI j .la-It «M uAi O 1 «Wj- V-S ^ tf**%j ^J alA " ^ ^ * w 1 

0J ^i - : >ij jijivij cjUc^ii o- **^4j«> ^^ ^j e 1 ^ 11 ^ ^- 2U1 ejLJI ^-J- 5 ^ J ^J 1 ^ 11 
j_^j ( ^jj ) j* jsuai ij* o- t^ vl "^ lj ^- !l <* jli ^ ^ J ^ V1 oUi ^ 4UjU * ^ 

js ctj _i.» v^i ^U^. j£ Ai«* ^Jl Vjl J.>=^ f'>? ^^ H^"* ^ ^ J ""^ «* asL ' Vj °^" 

. $k*& pljiJl j>l,iViJ iillJ (> V^j u^-jj J-J* 11 

■ t . -ari l 4 ad ^_s j.jiiiUS ^ sj^H ^ii •- J^ 1 t^J- 11 ^M> u* f'j^ * u ^' 1 f^^^J 
J-*-* L^-ti ^JJhJ! ^ji ^ U^Ull liA pjiSH^S vSSD ^i J <*&>»*& j>Ji -— W^J 



-V\*- 



e,\ all <LsjtL> jjJc. oj-ia [^uLaill l^Jj (J^ifUl j jjilSS Cy3^ jrjSjylj»*S OljJJa Trj-w **"""■ I <■ a jujj 

-i^V-j 4jl ^l (JiiVl IjU'ill ^ >W'mjj jLJI JSii iJii (Jul jj (JjLnja. 'Uaj AjjS <jlia jj j& j JtiJl j 
* ^" *ttj L_lljJI j (JjUjJVIj Cjlj&uallj JlilaVI I *'^ j i*'l;l.--H Ji\S3j ' "<H -ijl=*J yj 

ji 4__sLxj "U^V ojlsj VI "Ul Aa.l,«l jS-wVla 4£.|jjl [j-aj liiAJ Im^La 4j ^jU *ju]| j <iL<JI ^ jlL 1 0jS i ■»** Jl 

Jl iLVI '.' ' <l r-^ ^aj <d VI aJLc o^ji s-iikii ^ilt AiK'H ^ t&WSUI -■^v..jV J »J jaJb ^.^Uii 

" l_u=JI " diij^iJlj JisU_oI3lj \SAc. JjSj (jLS ojL'a^Ji aja&oII JLa&VI ^j Sa^jiJI i-iSJIj 

jj-> i.,.'i < Uili 4j1c j aJc J ■)' oaJI tj^jy j xjLi^V' iliL>jjaj jllil jl CiLjaaII ji 4jjja^)jl ^j* ajULV <j£Jj 

bJLq 4jl ,j t j^' ^injj (j£l j 4j]Lc (Oj^k ul Val'u ^jll JuI>jJI ^ AbgkM&fj j&j jlajt jl (jiLaSJl (j-a hjjLj 



J^ajJI jia. Jaji i_uSJI JjLj ^ Ja. [^ill jeLJI jU. j* I iji £AAa. ^Jc (jllaj (J ill jjLill ^Vt J* 

. i .„"<i J i -vi - ! jl£ jij a-llc AjxjjL CLiUiiak <J^j *-i^ jAj Jajljll [_>ait jl 4^>.Li±Jl (j ji » I «■ i^llJ 
.'n- i \UH Ajlio S-lb J Jl L 5-ijJ I^Aj Aja^wiil! AjoIi illj^ J* Ln'tt->"i^ Aiiuj j^jj ( _ s la. Li&Li*-a Ol-LuaJI 
1 j W I ) -,1 1-i.- ■ .. I jjLJj t_ja.ljll i>j isLjJl Air, Ajj*^^ <^liJ L-i^yU IjJJ&j -U*c Alt aJj^mj (.jjjLV 

i l^Jat VI tlji'^lS^all l> l&*jV MA ill JJJ U^ t* ^ J ^' 

tilL-i^a oJjiJl '*';^ J- i_iUwai Jjkllj UiUJI (j* paaJI IjjJc- ^=>jJj A*j_>JI {OSH ^>-^ jjlaJI J-Uj 

yi AiV j oAa.1 j -^-J-lJ JJ1 fi^SS t-iLl^VI A^4* [J "^ "^^ 1 -ii-a fJ (j^ 1 '-^-= fS Jjl t t'u^i ijjLJI 



n^ 



,j a i—i 1 j£JI <S^C- AJLh/ii (jl Sr»-Jj CjLOIc. ^1 JaajV (^^il -lliJl ^1 Hj.nl (_L-oij jiUJI Ijlajjl iJ*U- 

U Laaj * ■;- ' 4,*.. ft j ailj -lLaJI (JLls. AjK'i J ( -C'jiSj! AJjjiLuJI J ^^fl-eJl iji'imj LiA ^jaj <jl_^=J (Jjuiail 

• r- j| ' jail (jiw <a.Vl ij-o (^1 Jiijjuil (jjJ e j.'g >*' »J -^ -li?jl jjl ^jJC AJV-lll Ajl^c 1 j JJS Ajtlj J"-"' 

j d llaJ (jLS IJli u?JI ' jju A-iLkC (jxi p ^jjjij jiiiaJ IJufcj ajjj-=ia ojjij <_dl ^^ j j hj II 'J- -^jj;; 4iL>Ja1 

[jjj jl j'^VI (Ja rjij j#3 urr' f"J^ l5-^'' P_?^' J>* lJ" j ' ** ^* "■■' 1" aoj 4jjl Jj«J lS-O^ Pj^' 



/jj j a]l S «U H -»-""'■ " I p Li ,13 j i (jiaLAiVI [j "J^** .' jAj LpLu LjLbJ J_jL^JI ^j* p ji!l IJA kjl aJJj 

l& _p£! (jSJj oApC jjl jlL jjijj 4-uSJl j»^=JJ jLaC-1 J £-*Jj jUaJ ^Ic. ajjl a lVlmj 43 LiS t ■^JjJaLoJI 

yj 1 u jj^aIj ■ - Ua J (jljW! JlLia tj" J^ 1 LS^ <j t J.'^ • 1 ^' AcLJa tjS-aJj ^^ i jfll l ^jjJl (jjlM IcjJjI 

jjjSjJI i jj tjaljll t_lAi]Ll jl jJjJI -^tUia J US LidaJ UiaLo *LwLuLaJl Jjliill ^C.U]I A^Ja«Jj f^iill aLJI 

^LJI I ja ^-J^ i tijxj j UlJ^il j lPjj^I <j ^IjJ <j'^ 3$0 gj*J J^^ 1 -^M 1 w^ p-i*^ ^^ ^ t*J 

■ AJj^jjU 4Jjl J^juyLoS ^LliU (jiijxJJ A-.]th jjV "UJaJijll j ^hdiil iJc Laj^Vj 

t va all j l.>,_i.^.^ i , i'»<ti .ij K'il 4J1C.LJ <ibj ijJjj ^a*iaU Jj?jJ1 jl> ^Its jlj^JI jl> ^ (3^ 
\ U.H lift Jjiiu.1 i^C lilted AJ^ia Aa.jJ (^3 ^Jl Jl JjaaJl <^oE" t> iaJl (^fV I J*J ' ^Ll» t> EJ% 

;( jaal) Jafr^ 4^jil| 4l» -i 

-lAac (Jc. Aiila o j^a aJj < Uclj Uyj L^i* J ji Li AJi/ii ^JiLJI Aji ,jaAA\ ^L t_iyiJ Ja. jAj 



\HN 






or 



Jtoij J ^ fa^fej ' *M^ ^J^ ls^ ■**** J^ 1 cs* L * ai ^HJ l *^ £ i> j*^ 1 JJjj « t-i^ **** 

i fwai j Jiij <J^ajll %-jJ ^'j^ LSJ^ 1 jfc?J t><$* JM? J^ 1 ^M d J-^J Mj&**S '^^ 

j < ka », l9_A* oaU^i5\ i-juSllj 4iji jl! dux £j* *>j££ CiUil£>il 



: -*M> Jl <4iiiML*lt ^U^aJ) OULUJ <> JJU 



tfllJSj ^iSlj oiU^VI j J**5ll a^U t> >>j^ ^ u ^^ cXWu11 4A-2M oUU c> <*^^ 
CjU&J W-i 4j Jj i dyiJi j*l*$ AjM^ O^ 1 >' £** S^JSi AiHi^ UjJlj U^U -bJ^ pUa&l 

. ^jjlk^l J.i£^aib \^L*^j ji l|3fcMa ^ fi U jt)t J 

a» o^^ 1 >ajj ^j"- l^ tf* ^-' ^^ <JUJi ^ ,Ji ^ oi iii ^ 1!j} ^^ * J>I ^ b tlJ ^ 






: tjiaOai ^jlc- p_jjil lift ??jjjj P.V.C f^Lj LaIc 4ijjjuJl ^j tAujji'XiW -LoLi .ijU'll ^i ^lailmg 

* f*"^' J' l)* 3 ^ i— Ail* J^jj [tfic * i^ag jA j U^yc. j djLs^jilVI j 



-v*v 



: Lfl.fL&l lW j t'llf-jiUjilt j i ^<U jJ^jj 

j^—Llill ji jjU^JI jl ijlaill jJa p jVl.^iji _jAj (J^axiJ L^jJaiu aj^Lal! 4£U=d »Jilkuj ^Aj : iiiiJl ~\ 

> jlj^ll jl jJailll i>a p jLj v a yt> j tja^l l j- 8 ;_±&!l <SLaJ aiiljuij jAj I JajjJJl "Y 

(jlliiJl j>a » 1 1 ^J j aAiill ^jic. C_uSJl 4^UaJ - '''■■; jl* j ". jbjjJl ~ V 

* Jj£ll (jiLill ^ (^a ; iilLJi ji '-j^^ : <£LaJl oUuSLo (^Je < /.<! i 5£UjaJ aikl^yj ? oliJLill -i 

• » ■» •"]] — yi.nl (J^j — J.'j" ^* ^H*^ 0-* ??jLil' {lyjjj*' — L»yV I — '"''j*--' yj bl — UJ*^ 

» Ull jl b_ji ajkijj jjli.il! j uiiSil t—ulja. (jujjM 4jUaj£ 3 >a1mjj : p ja-*ll (5j-^' ~"^ 

< l_U2uJ1j ojLuill <Lo -—"-JdJ 1-ruSll M^ fr* lW- 1 ^ j' m^SU 4JUajS I ■ bjl - lAjjmj : pbilli ijjj.>M ~^ 

jjjj^ll Acl jjl Jj_ailj 4iHx>= (jlj.jlj ^IjJl Q* J^ i J^^'j l-»£H O^Jll a.Ts^.nj : QJJjill (JjJ —A 

• eJjjtLaj t>Jg& L§cl jJij IgJ jjl£ <j jjliJlj i. u&ll ■ '■>_;! »"' I a .li> 'i mi I 4j£ill — 1 

ejjiltil » )' i£ \ gf I -"'Ij I^j »*^j »_jafclsli jlilajllj ' fiS II i 'j'*" aJijjjy l .M>'1 ~ 1 * 

-Va " J Ua ' h~ " fjSLaall (">a '^JJuiJ (JO ft J^ ,"*- ^A J l^J^niji jfaLi^llj <— n£jl ' "mIj'i - \^.*i..,^ ; t**ii*jt "l 1 

, JLllkall 

t tlibjLajSjJJjll (j-a p jjj-o-a jA J L_uillj CjljJA^l <■■ h£j& al^lnM : l^lij li i ^ ill - \ V 1 
JaljJi YV jUe; jo t^LD, Jij'ifj oji.Ull L_iiiil ^jjAJuJI Ciljia*] aixluiJ i^il^l M*jil _ ^ t 

jliill l_ia Jll yj o J>?. Ja'l 4jil j lja jIS jj!S j* j (-jSSJ! (_jjA J2 ^L*J ^"^j : Jj-^jI {jiWi ~ 1 ° 
(Jc. OiL^jJlj ' SSl l 4.J1&I *ukij jji aaiWU <U^ j aJ^jII ^*j t-iSSJ) t_iil a.\-s1>aj : jU^Ut - 1 1 

. aLJI cs i& v* all .'n/Tii j.iVhni : y^ JVj " W 
* uv^ii i_uAiJ Aoific a»j i-jjJWiti a.T^jmj : j^l i^yj - 1 A 

■ Ui : ili L..JU& JJ AjiaCi Juu (^ttb'lll aAiluiJ 1 j|tiiui*!jlj yi^' "" ^ ^ 
• s >iU)t tjiiSll 4iUaj Ja*j >.l-t'i»n : "Ujl^i JiJ*^ "^ ' 



\^- 



jjjll -l wV... I iu -UlJaial JS j5j <51_>j 4iU£ Aikj <^±&ll Ut^i d^Jal fJi^ : L&HJJ*' ~ Y ^ 



' Sj-lnJlaJ 1 



. 1^1^ -^ ji ^iii <UL^ piii^u : 0^ Jj^ 1 " T ** 

: 4£baJb *Uati jj |a : |jf 

L.1 4^1 ^UsJl ^i ^a&SwS 4^1 £l ^' j iV5*- J&lj jjijl 1 d!U$i kjil! >5 iiU- ^-illi^, 

: l^u j£ii B jxS i.3^) 1 P^'j <^lpJl ^ J^ 1 ^ iVi .. .'ii 4*jijll ^IjjI/ 1 

4_Ltiaii <> (^^svi 4»s -u^y t>^ %i 4^% £<*% dj»sj ljusii «-M c> o 1 ^ 1 -^ e 1 ^ 

OtSlI tjya U i^iSlS Aij^l a<X^\ ^ \^\m^ *Ai2B j> AiHi^ cjL^jj jjjSjI Jaj^iJl ^h^ fhj 



\4\ 



A — £1\j (>iajc. CjLuiI&oj C ± y mi 03j I j i o ji j alu J t_iiil! 5 (jlSSJl j* i_ibll (jc a jbe jA j : (jiitiH - T 
j J^J 4 "^ '. Ja il U-uSJl ^ VI b^-l-liU j^LuV 4_iUJl ei& j <jHa LJU -<^ CiajJj 

NH 0*$ *** J J *1 S^l J*M jiliil Jf^il gpl j» jX= A%Sk ^ j^SouUj ( iiLuJl ■ *■;-* ^ 

: jL-l ^j^t Jaj*k - r 
. M t£U Al^J\ a jXoJl 4£b=». ^j ejiij J -, ,"., 11 

: jj^LLU) Jjjyi - £ 

J — JJ*J (^A J ( i_i&ll J ajXiJl 4£Lp. ^ AaWwijII <Litb\>ji]t Jaj^iiJl pljj] _V| ^ 1, >., i i_iUl ,Jfcj 

*j$ — «S JJ— i tf*te»3«d i_ilkL yjSllj <UbjJl t-MS <^i AijJJl a ii - ^'...n SajaA j a<U-Jl j . ^IjUI ^ 
j» — j jjl>1 — ill jl Jiil! Jboi allVm.b (J^W A^LpJ; ^JJ^La ^^^ i_sjiS$) .uu 4-a jL ajXaJl d)b*ji i aJ i j ■■" 

■ 

J£i — «sSj cjUjijili ^j a.-iVuiuj jjLuli ji {JbaJi ^j^i. t> Vjj (iiLJb <£u^ii ^j^i cj^i ^>ij 

aJ — * ^^ic LjljSJl ^ <i^uj JS f jXa ASUa j^A tdLJb iljaJl <jU*j ii^aijj i"i M^ J lj ajJuno]! i-i&llj 
jj_c g-jA^i JyJiV (jjjll ^ jXoll £il3 i^i&!l ^ »x%'u»tj jL^iiJl yjlfc j,|jaj a^Ljij ^^^^ : J fifl g »i]| 

• <jjijiXjall aljiJI 4J| ^ 1 1 j ■ si (i-lci AjJajj aj "LulqIj (JS«ll If- I i tSj i_Jl)Ic- j«j I g . JaU 

(d_JJ ajjj ljIj^I i_aj^ l_ijU ^Jc ^JLJU j.ji^ aj^Sil ajXJl cjli lj3S1| ^ -^ Vi - nj : Lf jQll ^.}J]1 u 

j — ?jj ( 1° <■ Y t t tY i\* ill) pi j jIL) Ai jfi ^iUi^i ^^jb p lu 5A j ^L£ \ Jj^=k ^ eo^.1 jl! (jjj 
dU-jJl J-"-»<jj *.41 — -II Jol <4am ^ Jj ^jJl Ji US ls! 1 1 jlj dlLJI l> g&J Yo aSj dlLJl jl 

• (_Sj^*i'l (jjWjJljl jjabijll ja Lai tilLdl •'" QjJ t_it-ail) J^uJl 



-Vlt 



Biailjj Pa per t &*A (3J±Zl 
■„,,„r. l,i,i.l writing Paiigrj.'^U 4^ ^ fe <u^l^JJl!. 

. ^> ^ 6jj > e ul r^J ^^ J "^ ^^ a 

Implicating StRncell : tW^' iJJl~ r 

,i -^ .J> r u^ ^ j v« <** *^ ^ ** • ^ *********** 

Body l'aner-bas e Paper : u^Sigl tiUl ~° 

u a ^ ju . to* ^ * ^ & *>» a J* ow« J <U* > ^ 

Rnnk Paper : *-"SM <\jJ~1 

^ ^ ^ ^ *^d^. ***» ****» J — * ^ ^" J ^ 

^j^ aUWI *W>i ^^ o- ^ u ljj^ J -^j f** ^ c 



-M<- 



Paraffin Paper 

a^jLJ\ U jla- 4l*=J u^ J^ f^ t^ 1 ** (SULI J* J 

Barvta P a per U ^ JuLZJ I 

Vegetable Parchcment Paper y gg gfe^ jU ^ n ~ ^ 

, uiji iji^ L > ft u j^bj tissa '^j^ -yfe t^W-^ V*^> 

Pa piroline : iwUflb ifru ~ V1 

. ^io Ja4j £j9 ^ib J>—aJi j^jS 0* <3^4j J 

Bromide P aper ^jjjjXUlzXI 
airmal Pa per : tf P- -^ ** '*** -> £ 

,i j ■ ^ t . > *i- yj-a >a ow *a * ■**** ^ c^ ^ Uk ^ ^ JJ ^ J 

ond Pa per : 4J fci ,Ui -^ ° 
Tared brown Paper fr fo* ttf '* JJ "-— 



-\^- 



Fl y-leaf : 4JA ^ f *"~' A 

r 

um , «* ****j *>*» ^ i* aft «• <**-"» <*** *»■ ^ A "* J 

Ni-wsprint ■ ^' p.. in-" 

_ mx^u ctajS. a- j.-, ^j ^ . ^ »J*» feu - -» ^ J>i H J * J 

^pg Pa per (.< -">s f i | >) jEbiiliZJJ 
. .u* WjJ » j^iiui _, -^^> «* ^v-ft-. e" <>*- C>J? ^ ^ AiJ ^ 

^ a^, . *^ *- > c& J*» ^^J»>^ iU '* 

Tinsse PaP ^ r' a P- f * I * ~ n 

^ ^ ^. ^ 4J > **i c^W *„V ^ " ^^ ^ 

. jj) ^iB« ( ■=*#» ) **~ J ^ >-1 " J ^ 
Ra g Paper ■ ii f^- 1^ » « ~ v r 

«U*-I bHI ci>J ^> ^ > * J ^ * ^ * * ^ ^ *" *\ 

MchtPgr"' n i a ^-^ ' ^*^- 



,^o 



4ij&* hj^ (> UJ^ *i— 1>« - <#- ^^ <^ £5* J ^ U ^^ ^-^ ^^ W 5 tS * to >* 

5L ..j j; ^J jc ijLjii ^_>li ^4M. *L£i uj^j *j* iJ1 ****jh> t> -4* jk$ ate tijjli t> *^J 

■ j J 1 -! $ J J* 3 - 4 ■*** 3 
Two Layer Paper : i>ii*Ja <J f % jj ~^ 

^jjj "ULj ^j *V^»H *t$ &SaJ ^#iJ <^ i> LJ^V O^A 3 i> JJ& 1 ! ( uiL£ ) <JJJ J^J 

. w^Jjlt ^ aJjUa 4&J&M <£i>Jt AijiJl JjS ja -OL^ SjU ^.liJuJ 

Marble Paper : (j**- >i.*"" TV 

• ' fi£3 ) Ailc-i 
butter Paper: bAi ; , 5 jj ~ T A 

: Wove Paper 5jU< <iir^ 
; Ledger Paper iasl».*« < i j.s -? • 

bond Paper y p^i<<h ~^ 

^Uj 1 <>J *^^-^i JilijUj ^5U-JI AJb«jiJ <4 jjl 0«J « <^IJi«Jlj f*-^ 1 ^i 11 ^ JJ 1 t> ^^J 



0»*\ 



Cream Laid Paper iLk**,,^ iJUJ ~ rx 

. ^££11 ^JJ 3* U ' a *J ' -J*^ ^^ jAU ' Ujj ojiLj 
Cream Wove Paper ( - u ' , I 1 "- fi M ~ rr 

• ia-lj lJ*'" LS^ 

1 racing Paper ut^ ,UiJit i 

, J±jA lj*l bM jjSjJ ( ^W ) -W-^ 1 ^J ^ J*^ ^^ ^ J ' ^ JJ 

Alknli Proof Pape r : >^j«BU .h^ ,U>- ra 
I 

L^JS! tfL*J <>- ^^ gj* <> ^ ^ ^ J MUj " S-CUI ' M ' J °^ ^ *"" 
, XJS UU^ Li*i ****** <^~II J«i«i U£ . o^ ^^ A-Ay^l 4*-* *L~^ 

Cheque Pa p^r: gjg««dll^O 

• sjb ^ j^^ju. *i ^ J ^ <> ya^s u^ ^ o^J f ^- iu a> 

fWr l, J y shcet : U M l ^ i 1 --' Ul ^ rJ fl~ rv 
( ^s» ) J^ll ^ s ^^ e ^ 3jj *i • ^ ^ U -*** ^ ^ JJ ^ J 

.i^t ^ ** «w ^ tAv- ** to* ^ > «*" e" * ljU ^ > ^ 

Chalk overly Paper : tf H*3bfa J )9 "~£* 

ua, <^ o» J < e»" ^ ** •> «"<*" *-"" ** " J ' ^ ' aJ " J "* ^ 






\V^J 



Gravure Paper g >fl£ teliia ,jjj -T* 

L-Uiii. ( (jJJj^ ) Cilil (J^ (j^ j' CJ& <-£" cr^ UJa-: UJ^J "JJ^I AtUall j»i a, JL.J J JJJ J*j 

Routogravure Paper >ils- ,g jib gja** f > AcbJa ,« h -t * 

• ?tjl ■ « • < Jjl^ajl (J^Laj Cj^.>jH AtUia 

Offset Paper : .^fl.jl fr& ,3 j,s -M 
a_jLc ^ <ailil! AjjLjU Lojlio <k^j Aisjki <jjji1 l-i* iaJUw ^Ijj uiliJJ dL<J!j ( jj=3 ) <^*^l 

one Side Coated Printing Paper: Mi <u.i t> L «^" fjjj ~* * 

(jlk)U jAj Ail*- Aj&IjIs (jil JC-V t*lljj ji^\ Aijll jj-1 "U^j aJ j^ic. AifiaJ j«£-a <jjj jAj 

. JeJ j 4j.j ^> ( A^j£ ) ^ jjj Ajlt 
Intaglu Paper >flg giout f > ;yia ,5 j.j -ft. 

Waste Paper ( aAi 1 *1& <ki3 -t < 
.^U*'ilj (jJali J^j-° t> WM-^J W^ Aixj* yi ljIj ai jj£j £$5 1 (JokJoS! *Lui uili jjj J* J 

(Jjjll U^jilij 1 JtuLijli AJjSUJI Jjj >-i AjLc A ^ii k-tltill j Jjjll Laflji jjjll t> U^-^ J*4iJ j^ 1 ' 
• AjI J (jjjll ^ ' '.' r - ji <bSU!i ^ji s-JjJE- ji ' 'UcbL ^Jjoc AaJiJ £ji»31 C-LJLJl *— aijJ ^^l 

Hard Sized Paper : >j<S^i : Jl& ( jn.i ~*° 
dLJJj ( ^pJaM ^jfii ) UJJJ^I J l3J^ 1 C^" 1 tj 1 J 1 Jl >* 11 t^ 1 ^ ^ L ^ 1 ^ s J ^ ^ ( ^ Jj11 f^ jS:i - J 

( ^kj jU^j^i -ujiLJ tdiJSj t <L.tsii Jf ^ a. 4 ^iAj 4^ui ja j*ji ^aaa juiii ^-11 <-j^ »^y3 



\M<V 



Super Calendered Paper Jjagg L «te .^i~n 

j& j^j f*j' ff^ t^ <jj— u <^ijj j^ <$**& <J&-*> y^ t^ f> <3jj t> ►jM j* j 

Unfinished Paper ( f»Z* ,iu ) Ua* ^ . in -iV 
TJntrimmed Paper <->Jul* f $ j j -t A 

. , *■ ;x . I j ;;< AuJa* <jj^j A^ali 4iwaJ "tJUjj^J <_yi*J j M.>% fJ OJJ 1 * l> £ J* ^ "^ J*- 5 

Ilnpro Ccssed Paper : &* >£ ^jj-*^ 

grease - resistant Paper : c'ab& & * >£ JlU ~ ft ' 

• jl.iL. ^Lj <t^ t> ^ J -lj*-JI -ilj-aAi tj^J^ 1 jjj 3* j 

Matart Paper Uk*,^a ,'uj-^ 

Uk* "UJijS jijj 1%J ^«J t -u*lll sUk. AjILj j*&- ojj J* J 

Imitation art Paper : .ifi* ,^a ,« n -a V 

l^jIL UV... AjUAV I^S >i— ■'■K-~ ^ j i 4&J ^M 1 6* *^ V^ ur^ 1*JN JjJ J* J 

. j aS -" j Jijr' ^ - " *- 

Photo Paper f jl £ w *i ^ j < - fl * 

^H^L^i 4_Jt fcJJLj W J""'"'' ' t^J^ ^^^ >>' ■ <■■. *J»JjJ »j—U J— »-• JJJ >J 

Duplex Pa per jgjg g ^ f ^ £ ■ »<& ^ >1 ~ c 1 

Old paper pt& Au-* 9 

._. lkLi ^ji>i (> { U^Li } ^V 6jj^ e#*-V 4j * -v^^ 1 ^Wj*S ^^^ «i^ ^^ ^ 



y^ 



» jiLJilj ^L-iijSil J_cIasIU (j '-' «■; £- V^y <U 4^**^ iljliJali dL*UJ ( A_Uj£]l ) ^lkJl jjjll 

Yellowstraw Paper ^i pia ^ n ~ ^ 

Mixed Staw Paper : Ja.jlS^ t ytt t \ j ; -»V 

• LK"^ Jfe£ (jia s-J l> S J^ V-J J^- isj^-i oyjfc J OJJ J* J 

Flong ( t'j^j) Ml}.ja^j<-flA 

{ t-_uJjjjU .) A£.Ukll £-ljil u«a V^J^ ^^ tj3 j>J r»J >. 'j a_£j$- jl (JJJ J*J 

Sulphite Paper : t^.^ ^j.s ~ fl ^ 
Double Coated Paner : ■LjbB l-LuS ,Uj -1 • 

JUtVI £^3 ^3 JuuJuaJ • (jJfr»J»II Jo ji Jaij A^j ^ 4ii£ ^Jkt j^ JJj jp Djbc J* J 

Kraft Paper aJULlilzl i 

Bleached K.-ated Paper q^a iSJi^dUlZ ^ * 
Carbon Paper : ^mS Ajj zl£ 

Chromo Paper »*.« J ^j.a "^ * 

^>.Jli AiitlS r -^*-.* A^j^i *$jjj * mW ^c'^^ tfl uJJJjSU *^L^ (> AijtoJl oOj^ 1 ^^J 

, ,,-,01 4iJc.i ^JjSill Ail jjl j CjIjIv^I 



(JJ 



\N- 



All-ra ff Paper : ,$pJ ££jlL* lli— 12 

Omted Off-set Paper : c^i gj ^ »S J j.) z l 1 

Cast Coated Patier ^ £* ^_»S .in"^ 
^ i JjL^, ^ky. JLfe* ^^ j* j aJc ^aL^j U^ ^ i J^ *aL»J ^Imj ojj J 1 OAjS J* J 

^1 oSJ jU-VI M-Uj \*» ^ j^ 1 ^j ' W* --^ v ^" o^J JJ^ 1 

Chemical Paper : ,Jux& jul-l£ 

js^j , *^g j^ c&jsA ?&** a- u-^' ^ J ^ ^^ ^^ ^J* ^ ^ ^ ^ >! 

Curr ency -Paper : 4l«il a^ M 1 1 - ^. 

. Jjlilij JiUdi iJS J-^ ^ j^j o^ 1 ^M <> ^^^ <^ ^ u JjJ J* j 

Wrapping Paper : --*! ojj " v ' 

Wrapping Tissue : , jij ijl iljJJlH. 
OJJ r JAj ' ^J ***&' ua us sis pAiiuy^ • ^ oA-J >J &&> ^ ^ 8jl ^ ^ J 

Cloth - Li m'riPa per < >a^ 6 ^ tJL l ) " - - 
Union Pa per ( ^^ ) J**«.*.JJ ^— 



^ 



Reinforced Union Paper ts.&* *>^* AiS H 

^ x-,j> Ailkj Wiyj U^LliL. j! j>a J 1 a**ja& l^-^ u^j* u- UJ^ OJJ >J 

.... ,i r . . J- 

air ^ dried Paper ; frtj ftJU O*** ,\\\ -V 

Magazine Paper : £$$£* >^<"^ 
,j^5 .»,~ o- iital. J^S j>j <iti- £ljJl c> ii£±J ^jj^ 1 e^» t^ <>*^ 3jj J* J 

Mgrhine - Finished Paperi : ^U IU i*m,U»-VV 
Water Finished Paper : U U jjaa-dilZ^ 

, 5 J j Aii, UfcJtaJ J JJjll V^ u«9>J V^> *j* J>— il r*> <>■ ^*^ & ^ JJ ^ J 

Fuzzev Paper: wj* ^ ) f " v ^ 

, jjj-Ji uU j^ <> gas «a «^ ^j**^ i> -^" ^ ^ ****" ^^ 6jJ >J 
3jJ ^ ^ .*,j 4# j**S t* J#« **)» U*t * « ■ tf" •* *•*• ^ liA ^ 

. a^u.., J& jjj! a j^Ji <*A^ ^-i^ 1 «s» J^ ^ if** 1 C^ ji 

Waxed Pap er : fr*£« f jjj "Al 

Pigment PaP er ^*a* ,4u - A I 

Calendered Pape r J ft*a* .^ -*1 

. ^j jll ^ fc£U 
A ninsev Cauted Pa per f f^i *^ ■ rS H ) P U f>* dU^AI 

Opaque P?p pr ; ^m f <u ~M 



■\K~ 



- 

Paper mache ( *Lu£iU ) fnx* J 3 <, -\o 

* w« B r*m* &j * «-i^ 4Aj ' ■ujikji oil >vi vu^ 4iLk- j&aL ^^ ji _^v ^aj tJSfe 

4_jtUL ^L_^i c mv (^.L-ijll aSjju, Lfj t_iw»3 SUM tJjSS J--*"-; (jjj UDUJI Jjj ■/■•-'■ ^i 

Me latin Paper : ^jm f i j.) — »"> 

f artpaper ) Coated Paper ( L ^a ,jbj ) ,«!** ,< n -AV 
Ji— -all (>_« 4_jUc ^jj jjjli ^k. i ^&a ( j. *±UYI cJSA^ ) «u;,i ej'uu 1J J a ij f jijj _«am 

Wet Strength Paper Jl^li ^ jUu ^j j -aa 
Grease Prool Paper : g^il] a^ t frj s -A*\ 

Jjll, -U.IU a^A i^&j * 4jiA JI J^oli jUj) <Lllk- A^jli* <J t ^S^ ftl ^J& &> Jli Jjj j* j 

* (J^0 lP^J^ tj JJ J*J" LSJjN (j^S L?^ 1 JJiiJI 

Sized Paper f,j&* tj j ^ -*V < 

<^\±j <LuUI Jitj^ ^litJl JViiil ^J^l A*J&, yy^js ^ljjj i ^U... ^y; ) uA^ 1 J iJJ^ £^> 

. . W ^M ,\A . 1-.l l .l»^;\Ji 3 . .is.t ...«»;<; _ ^ .1-.C11 ... 

Reinforced Paper tUJiilijLIlUS 
Glaz ed P aper j-a U^jj - ^ f 



AnK- 



blotting Paper uiUM f j j t -\Y 

r 1 ^JiL-C. jjj jA Uul Ai. £$iJBj (jj^ 1 t> »A>>' fi^J ' <-^ , ^ , LK^ tj- 1 — (JJJ J* J 
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? (jjjl! l^L* «*<■ aj l ^j1\ Aills**!! i—aLJVI ' '";''■ -"" (jS-aJ i ftjS ) ^ 

Y a&jSJl \ JJJJjLlul QA pljjl Aj^Ll (JJjH AcLu-a ^gi &J&1 a^iJLalJ t (Ju 

3?\^° ^^}*jj £■* L3J_r' W^** ? '' ' ^ ls 2 ^ ^LiJI ^1 jjuJI jS^I V'jjj 

J AeLdall (3jJ Plj* LS^ La £(ja 

f Ajtf&ll jjj pljjl A&1 U °Q* 

f AjU£jI ^^J AtLvkll ^±a. (Jjj tjjill Lo ^(jji 

i AcLJall jU^.1 ^ U jaljjj jl Ljaj iS ^\ J-ai jaJI ^A La Yqh 
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? |i.1\'in'i Lu3 j 
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? Ajlajii ^ (ji JUAalMaiSI AJLo^Ul j| ja3I jSjl \ * (ja 
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JjLL«B JjujI jlfa.1 - jjxuSjjJjA Jail £-_jJ j> jUJ - 
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